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Nitrogen  Fertilizer 

■  Industry  of  Taiwan 

* 

Rapid  expansion  and 
_  ^  increasing  self-sufficiency 
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A  view  of  the  nitric  acid 
and  nitrophosphatc  plants  at 
TFC’s  Factory  No.  3.  Nitro- 
phosphate  capacity  is  30,000 
tonnes  a  year 


OF  Tui:  Asian  countries.  Taiwan  has  one 
of  the  most  up-to-date  chemical  and 
fertilizer  industries,  largely  as  the  result 
of  the  good  foundation  for  overall  economic 
growth  which  has  been  laid  in  a  series  of  four- 
year  plans.  The  first  plan  (1953-56)  gave 
priority  to  developments  of  hydroelectric  power 
and  irrigation  schemes.  The  second  plan  (1957- 
60)  also  emphasised  multi-purpose  water 
projects,  together  with  transportation  and 
industrial  expansion.  Electric  power  supply  has 
increased  fourfold  during  the  past  10  years,  but 
still  remains  in  short  supply.  The  current  plan 
(1961-1964)  aims  to  increase  the  rate  of 
industrial  growth  through  private  and  public 
investment  programmes,  supported  by  U.S.  aid. 
Private  investment  is  encouraged,  investors 
being  given  a  20-year  guarantee  against  expro¬ 
priation,  assurance  of  full  remittance  of  profits 
and  repatriation  of  I5y  a  year  of  capital.  For 
approved  new  enterprises  there  is  a  five-year  tax 
relief,  a  reduction  in  corporate  profits  tax  from 
32.5%  to  18%.  reinvested  earnings  are  exempt 
from  tax  and  tax  credits  on  export  earnings  and 
instalment  payments  of  duties  on  imported 
capital  equipment  are  granted. 

Raw  Materials 

Taiwan  has  abundant  sources  of  salt  and 
native  sulphur  ore.  but  lack  of  coking  coal 
and  adequate  power  supplies  are  at  present  the 
main  limitations.  Of  the  main  fertilizer  raw 
materials  only  synthetic  nitrogen  could  be 
prcxiuced  domestically  in  sufficient  quantities  to 
meet  requirements,  but  there  are  no  known 


deposits  of  either  phosphates  or  potash. 

Crops 

To  assist  farmers  in  the  application  of 
chemical  fertilizers  the  leading  manufacturer, 
Taiwan  Fertilizer  Company,  of  Taipei,  main¬ 
tains  a  programme  of  research  and  demonstra¬ 
tion  of  fertilizer  application.  It  conducts  soil 
surveys  and  soil-fertility  studies  which  are 
conducted  in  collaboration  with  Government 
organisations.  Surveys  have  been  completed  in 
the  Taoyuan  Hsien  and  Changhua-Lukang 
areas  and  at  present  the  Taipei  Basin  Area  is 
being  studied.  Recently  TFC  completed  a  three- 
year  study  of  the  optimum  application  of  N. 
P.O,.  and  KjO  on  paddy  rice  in  the  fields  of 
Taoynan  and  Han  Hsiens. 

Specific  studies  include  : 

#  The  comparative  effect  of  various  types  of 
domestic  nitrogenous  fertilizers 

#  Experiments  on  biuret  toxicity  on  paddy  rice 

9  Experiments  on  biuret  toxicity  of  urea  on 

pineapple 

#  Determination  of  the  optimum  ratio  of  organic 
and  inorganic  nitrogenous  fertilizers  when 
applied  on  paddy  rice 

9  Weed  control  by  calcium  cyanamide  in  paddy 
fields 

9  Application  of  phosphatic  fertilizer  on  soya¬ 
bean  crops 

#  Methods  of  application  of  nitrophosphate 

Fertilizer  Use 

The  bulk  of  nitrogen  consumed  for 
fertilizer  use  in  the  period  1956-60  has  been 
in  the  form  of  ammonium  sulphate,  most  of 
which  has  been  imported  from  Japan.  Fertili¬ 
zers  include  calcium  cyanamide.  nitrophos- 
phates,  lime  ammonium  nitrate,  urea  and 
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nitrogen  solutions  which  are  becoming  popular. 
Ammonium  sulphate  has  dominated  the 
fertilizer  consumption  pattern  as  it  has  been  the 
most  actively  promoted  by  exporters.  It  has 
been  shown  also  that  it  is  a  preferred  source  of 
nitrogen  for  crops  such  as  paddy,  since  it 
maintains  its  physical  properties  under  tropical 
conditions  and  is  suitable  for  mixing  with 
superphosphate  and  potassic  fertilizers.  Simple 
superphosphate  is  the  most  popular  phosphate 
fertilizer  and  potash  is  applied  in  the  form  of 


mixtures  and  recently  in  increasing  quantities 
of  complex  materials. 

Local  Production 

There  are  two  manufacturers  of  fertilizers 
in  Taiwan  which  are  both  Government  owned. 
These  are  :  Taiwan  Fertilizer  Company  (TFC), 
Taipei,  and  Kaohsiung  Ammonium  Sulphate 
Corporation  (KASC)  Kaohsiung.  Taiwan 
Denka  K.K.  was  absorbed  by  TFC  when  the 
latter  company  was  founded  in  1946.  There  is 
one  privately-owned  company.  The  Pioneer 
Chemical  Corporation,  Nankong,  Taipei  Hsien, 
which  plans  to  produce  ammonium  sulphate  as 
by-product  from  its  coke-oven  operations. 
Production  by  this  company  was  expected  to 
start  in  September  last  at  the  monthly  rate  of 
100  tonnes  of  ammonium  sulphate. 

Taiwan  Fertilizer  Company 

In  May  1946,  the  former  National 
Resources  Commission  and  the  Taiwan 
Provincial  Government  jointly  founded  the 
Taiwan  Fertilizer  Company  Limited,  with  the 
following  objectives  : — 

(a)  Rehabilitation  and  improvement  of 
the  two  fertilizer  plants  at  Keelung 
and  the  one  at  Kaohsiung.  which  were 
destroyed  during  World  War  11. 

(b)  Conversion  of  the  Lotung  carbide 
plant  and  the  Itsinchu  organic  syn¬ 
thesis  plant  into  fertilizer  plants. 

(c)  Development  of  fertilizer  and  related 
industries  in  Taiwan. 

The  fertilizer  plants  mentioned  above  were 
later  named  Factories  Nos.  I,  2  and  3  of  the 
Taiwan  Fertilizer  Company,  which  now  has  a 
total  of  seven  factories  all  producing  fertilizer 
materials.  The  Lotung  carbide  plant  became  the 
Lotung  branch  of  Factory  No.  I  and  was  con¬ 
verted  to  the  manufacture  of  phosphate 
fertilizer  prcxiuction  in  August  1957.  In  1961 
this  plant  was  reorganised  and  with  the  Suao 
limestone  quarry  under  its  management, 
became  Factory  No.  5.  The  Hoinchu  organic 
synthesis  plant  became  Factory  No.  5  of  TFC 
and  with  the  aid  of  a  loan  of  U.S.  $1,700,000 
and  NT  S5,000,000t  its  plant’s  facilities  were 
expanded  in  1951  to  embrace  the  production 
of  calcium  cyanamide.  Since  1954,  a  nitrophos- 
phate  plant  and  a  urea  plant  have  been  installed 
with  U.S.  aid.  The  former  was  constructed 
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jointly  by  Wah  Chang  Corporation  of  New 
York  and  Chemical  and  Industrial  International 
Limited  of  the  Bahamas.  B.W.I.  Completed  in 
1957,  management  and  operation  of  the  plant 
were  integrated  into  Factory  No.  3  in  October 
1959.  The  urea  plant  contract  was  awarded  to 
Hydrwarbon  Research  Inc.,  and  installation 
was  completed  in  February  1958.  This  plant 
became  Factory  No.  6.  In  May  1960,  the 
Hualien  Nitrogen  Fertilizer  Corptiration  was 
merged  with  TFC  and  its  lime  ammonium 
nitrate  plant  at  Hualien  became  Factory  No.  7. 

In  195i,  Taiwan  Fertilizer  Company  was 
reorganised  and  now  has  a  registered  capital  of 
NT  S34I.I  million.  Of  the  share  capital,  the 
Central  Government  holds  61. 6y,  the  Provin¬ 
cial  Government  37.3°/ ,  and  private  enterprises 
the  remaining  1.1  /. 

TFC's  Factories 

Factory  No.  I  at  Keelung.  Its  main 
fertilizer  product  is  calcium  cyanamide.  Annual 
production  capacity  is  36,000  tonnes.  Coal 
required  in  the  manufacture  of  calcium  cyana¬ 
mide  is  obtained  from  a  nearby  coal  mine  at 
Mushan  which  is  operated  by  the  factory. 

Factory  No.  2  at  Keelung.  This  factory, 
producing  52.000  tonnes  of  calcium  super- 
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Fertilizer  production  of  Taiwan  Fertilizer 
Company  since  1946  compared  with  that 
during  Japanese  occupation 


phosphate  annually,  was  originally  built  in 
1920  but  was  almost  totally  destroyed  in  World 
War  II.  It  has  now  been  restored  and  is 
constantly  being  improved. 

Factory  No.  3  at  Kaohsiung.  This  factory 
also  pnxluces  calcium  superphosphate  — 
capacity  62,000  tonnes  a  year — and  it  too,  was 
almost  totally  destroyed.  In  June  1954,  a  new 
plant  with  capacity  to  prtxluce  30,(KX)  tonnes 
of  nitrophosphate  a  year  was  installed. 
The  material,  which  is  granular,  contains 
16/  N  and  11°/  available  PjO,.  It  is  the  only 
complex  fertilizer  produced  in  Taiwan. 


Panorama  of  TFC  Factory  No.  6,  one  of  the  largest  fertilizer  plants  in  Asia.  It  produces  urea 
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Manufacture  of  calcium  cyanamide  at 
Factory  No.  1 

Factory  No.  4  at  Lotung,  llan  Hsien.  Main 
products  of  this  factory  are  fused  phosphate, 
carbide  and  acetylene.  It  also  operates  the 
limestone  quarry  at  Suao  which  supplies  the 
limestone  required  by  Factories  Nos.  I  and  5. 
Limestone  production  is  at  present  over 
2(K),(X)()  tonnes  a  year.  Any  surplus  limestone  is 
sold  on  the  open  market. 

Installed  capacity  for  fused  phosphate 
(18%  available  PjO-)  is  I4,(XX)  tonnes  a  year, 
and  for  carbide,  5,5(X)  tonnes  a  year  of  3rd  and 
4lh  grades.  By  the  end  of  this  year  (1961)  after 
completion  of  renovation  of  the  electric 
furnaces,  annual  production  capacity  is  expec¬ 
ted  to  be  8,6()0  tonnes  of  1st  and  2nd  grades. 

Factory  No.  5  at  Hsinchu.  This  plant  was 
built  by  the  Japanese  during  World  War  II  as 
an  organic  synthesis  plant.  In  autumn  1949, 
with  cessation  of  domestic  and  foreign  loans, 
the  plant  was  expanded  to  produce  calcium 
cyanamide  and  came  into  operation  in  April 
1951.  Annual  production  capacity  is  39,000 
tonnes  and  the  process  used  is  the  same  as 
that  at 

Factory  No.  6  at  Nankong,  Tapei  Hsien. 
In  1959  a  granulating  plant  was  installed  with 
an  annual  capacity  of  5,(KX)  tonnes  of  granu¬ 
lated  calcium  cyanamide  with  18/  N  content. 
Construction  of  an  urea  plant  began  in  .Sep- 


tember  1954  and  was  completed  in  February 
1958,  but  production  only  began  in  January 
1960.  Annual  production  capacity  is  75,(KK) 
tonnes  of  fertilizer  and  industrial  grade  in  the 
form  of  prills  containing  45%  N  and  46%  N 
respectively. 

Constructed  by  Hydrocarbon  Research 
Inc.,  the  Nankong  urea  installations  were  the 
responsibility  of  Vulcan  Copper  and  Supply 
Company,  operating  under  licence  from 
Inventa  AG.  of  Switzerland.  Production  has  not 
so  far  approached  plant  capacity,  and  the 
substantial  short  fall  is,  according  to  TFC,  due 
to  the  failure  of  the  ammonia  unit  to  operate 
continuously*. 

Factory  No.  7  at  Mei  Lun,  Hualien,  Hsien. 
The  only  fertilizer  works  on  the  east  coast  of 
Taiwan,  Factory  No.  7  produces  60,()(X)  tonnes 
of  lime  ammonium  nitrate  (20%  N)  a  year. 


Nitrophosphate  manufacture  at  TFC 
Factory  No.  2 

•  NilroRcn  No.  5, 


Urea  manufacture  at  TFC  Factory  No.  6 

Construction  of  the  plant  began  in  the  summer 
of  1952  and  was  completed  in  July  1957. 
Production  started  in  November  1957. 

Kaohsiunf’  Ammonium  Sulphate  Corpora¬ 
tion.  Until  the  start  of  TFC's  urea  plant  at 
Nankong.  this  company  was  the  sole  producer 
of  ammonia  in  Taiwan,  employing  the  Haber- 
Bosch  process  for  its  manufacture.  In  Septem¬ 
ber  1959  the  company  expanded  annual 
prcxluction  capacity  to  150,000  tonnes 
ammonium  sulphate  and  21,000  tonnes  nitro¬ 
gen  solution  (37%  N),  equivalent  to  about 
39,500  tonnes  N. 

Pioneer  Chemical  Corporation.  At 
Nankong,  Taipei  Hsien,  the  Pioneer  Chemical 
Corporation  which  is  a  private  company  now 
producing  coke  pitch,  creosote  and  coal  tar 
chemicals,  plans  to  pr(xluce  also  ammonium 
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sulphate  as  a  by-product  of  its  coking  opera¬ 
tions.  Production  was  due  to  start  in  September 
this  year  at  the  monthly  rate  of  KX)  tonnes  of 
ammonium  sulphate. 

New  Projects 

CPC  I  Allied  ISocony.  The  Chinese  Petro¬ 
leum  Corporation  of  Taiwan  Socony  Mobil  Oil 
Company  and  Allied  Chemical  Corporation 
have  recently  signed  a  preliminary  agreement 
for  the  construction  of  a  projected  fertilizer 
plant  at  Miaoli  with  an  annual  capacity  of 
l(K),(XK)  tons  of  urea.  Under  the  agreement 
each  of  the  U.S.  companies  would  provide 
35%  of  the  S221  million  capital,  and  the 
Chinese  Corporation  the  remainder.  Responsi¬ 
bility  for  construction  of  the  urea  plant  is  to 
devolve  on  Allied  Chemical  Company.  Natural 
gas  from  CPC  wells  at  Miaoli  will  be  the  raw 
material  and  it  is  planned  to  complete  the 
plant  in  18  months. 

In  addition  to  building  the  plant  in  Miaoli 
the  new  contract  provides  for  the  supply  of  a 
complete  ammonia  installation  to  the  Nankong 
plant  of  TFC  to  double  the  latter's  pnxluction 
capacity. 

Having  regard  to  the  growing  fertilizer 
requirements  in  Taiwan,  the  development 
trends  of  fertilizer  industries  in  the  more 
advanced  countries  and  the  capabilities  of  TFC. 
the  company  plans  to  construct  during  the 
period  1961  to  1964  an  ammonium  phosphate 


Current  Annual  Production  Capacities  of  Taiwan 
Fertilizer  Company 


Calcium  cyanamide  (20% 

N) 

IFC 

80.(NK) 

KASC 

Ammonium  sulphate  (21% 

N) 

— 

60.0IH)* 

l.ime  ammonium  nitrate 
(207  N)  . 

60.(KM) 

_ 

Nitrophosphate 
(16%  N  14%  PjO:,* 

35,0(Ht 

_ 

Urea  (45  N) . 

75.()(MI 

— 

Nitrogen  solution  (37%  N) 

— 

21.600 

Ammonia  anhydrous  (00.8% 

N» 

— 

I6.6(KI 

Nitric  acid 

(55%  HNO:,-05%  HNO,> 

— 

6.600 

•  r<>  be  increased  tti  tirnnes  early  in 


plant  to  pnxluce  a  complete  fertilizer  con¬ 
taining  N,  PjO,  and  KO  if  demand  warrants 
it.  and  to  develop  in  the  organic  chemicals 
field,  utilising  carbide  and  calciumcyanamide 
as  raw  materials  for  conversion  into  various 
industrial  products.  The  projects  are  planned 
to  be  in  operation  to  meet  the  aims  of  the 
fertilizer  industrv  under  the  Third  Four-Year 
Plan. 

Production 

TFC’s  prexiuction  of  calcium  cyanamide. 
which  in  1960  was  62.000  tonnes,  has  declined 
by  some  3/  since  1955.  Production  of  nitro- 
phosphates  and  lime  ammonium  nitrate, 
however,  has  risen  sharply  since  1957  from 
almost  3,(XK)  tonnes  and  2,0(X)  tonnes  to  21,0(X) 
tonnes  and  43,0(X)  tonnes  respectively. 


The  ammonia  plant  at 
TFC  Factory  No.  6 
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Calcium  cyanamidc  (20%  N) 
Nitrophosphate  (16%  N  14%  P.Or,) 
Lime  ammonium  nitrate  (20%  N> 
Ammonium  sulphate  (21%  N) 
Nitrogen  solution  (37%  N) 

Urea  . 


1955 

I9S6 

1957 

I95H 

1959 

I960 

74,010 

74,.S78 

74.790 

69.947 

65.355 

62.429 

_ 

_ 

2.834 

17.370 

20.050 

21.020 

_ 

_ 

1.941 

32.492 

43.358 

43.111 

4,428 

6,.S98 

I.S.360 

17.399 

22.104 

21.425 

_ 

3(K) 

2.574 

3.653 

4,455 

.3.736 

— 

— 

— 

— 

— 

37..360 

Domestic  Sales  and  Prices 

The  bulk  (90’/)  of  domestic  and  imported 
fertilizers  is  sold  to  the  Taiwan  Bureau  of 
Forxl  and  the  Taiwan  Sugar  Corporation,  and 
these  organisations  are  responsible  for  the  re¬ 
distribution  of  fertilizers  to  the  farmers. 
Co-pr(xiucts  of  fertilizer  manufacture,  such  as 
carbide,  oxygen,  argon,  liquid  ammonia,  etc., 
are  sold  through  dealers  to  end-users  of  these 
prexiucts,  who  are  scattered  throughout  the 
island. 

8o  “1 


Subject  to  approval  of  the  Ministry  of 
Economic  Affairs  ruling  fertilizer  prices  are 
constantly  being  adjusted. 

Domestic  prices  are  substantially  above 
world  prices,  and  in  some  instances  more  than 
double.  Prices  of  the  fertilizers  sold  on  the  open 
market  do  not  differ  greatly  from  those  distribu¬ 
ted  through  the  Government  organisation. 

Ammonium  sulphate  is  not  available  for 
sale  on  the  open  market.  There  are  no  subsidies 
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for  ferlili/crs  in  Taiwan  and  there  are  no  special 
rales  for  fertilizers  carried  by  rail. 

Imports 

Imports  of  nitrogenous  fertilizers  over  the 
last  five  years  have  been  as  shown  in  the  table 
below. 

Under  the  terms  of  the  1960-61  Taiwan- 
Japanese  trade  agreement,  it  was  agreed  that 
Taiwan  should  import  20(),(H)0  tonnes  of 
chemical  fertilizers  during  the  vear  from  April 
I960. 

Import  duties  for  fertilizers  are  as  follows: 

Fcrlili/crs  n.o.pf.  It)”,, 

Nilrogcnous 

Phosphalic  5'“o 

Other  .S”,, 

The  duty  is  levied  on  the  duty-paying  value 
of  the  goexJs  which  is  normally  cif  value  plus 
20’/.  There  is.  in  addition,  a  defence  tax  of 
3’/,  based  on  the  total  duty-paying  value. 


# 
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Exports 

Until  recently,  fertilizers  prcxiuced  by  ThC 
have  always  been  sold  on  the  local  market.  At 
present,  however,  as  prtxluction  is  increasing. 


TKC  is  endeavouring  to  sell  some  of  the 
products  on  the  international  market. 

Export  sales  of  TKC  products  are  entrusted 
to  the  Central  Trust  of  Chine.  These  mainly 
consist  of  carbide,  which  is  sold  to  Thailand. 
Vietnam.  Hong  Kong.  .Singa|X)re.  Penang. 
Okinawa,  etc.  In  the  spring  of  I960  Japan, 
which  was  purchasing  calcium  cyanamide  from 
the  international  market,  started  negotiations 
with  TFC  for  a  contract  for  5().(MM)  tonnes 
calcium  cyanamide. 

Outlook 

It  is  the  Cjovernmeni’s  plan  to  make 
Taiwan  independent  of  imports.  Hitherto  the 
country  has  been  Japan’s  main  customer  for 
ammonium  sulphate.  Up  to  October  1961.  trade 
between  Japan  and  Taiwan  was  carried  out  on 
the  basis  of  the  open  account  (OA )  system.  The 
two  Governments  agreed  in  May  of  this  year, 
however,  to  terminate  the  OA  system  and  to 
make  a  settlement  of  all  future  trade  on  a  cash 
basis  as  from  I  October.  How  the  change  in 
the  melhtxl  of  settlement  will  affect  Japan’s 


Imports  of  Nitrogenous  Fertilizers 

1  tinnc'‘ 

1956 

1957 

I95K 

1959 

I960* 

Ammonium  sulphutc 

29I,(K)6 

.VS7.(»7.t 

X)3.494 

4(X).()y2 

2S.S.(KH) 

Ammonium  phosphalc 

— 

1 

1  .‘'.(XH) 

2.S.f)67 

lO.IXX) 

Urea 

— 

— 

— 

XX) 

n.a. 

n.u. 

in)|  .ixaihihic.  * 

l-slimulcd. 
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future  sales  of  ammonium  sulphate  to  Taiwan, 
which  is  reported  to  be  short  of  funds  to 
procure  foreign  materials,  remains  to  be  seen. 

With  regard  to  mounting  imports  of 
ammonium  phosphate  from  Japan  it  is  expected 
that  Taiwan  will  remain  a  good  market  for  a 
year  or  two  more,  but  in  view  of  TFC  s  plans 
to  instal  a  plant  to  be  in  operation  before  1964, 
this  market  will  become  more  diflicult. 

Taiwan’s  increasing  self-sufliciency  and 
TFC’s  avowed  objective  to  become  an  exporter 
may,  if  realised,  affect  the  supply  pattern  of  the 
Far  East.  At  present,  domestic  prices  for 


Ammonium  Metatungstate 
Produced  Commercially 

AMMONIUM  MiTATUNGSTATi:  corresponds 
to  the  formula  (NH,).H.Wi.O,„.xHjO  where  the 
anhydrous  material  has  a  molecular  weight 
of  2,958.  Now  produced  commercially  by 
Chemical  and  Metallurgical  Division  of 
Sylvania  Electric  Products  Inc.,  Towand,  Pa., 
by  a  new  process,  details  of  which  have  not 
yet  been  revealed,  the  product  is  a  source  of 
high-purity,  water-soluble  tungsten. 

Alkali-free  Solutions 

This  feature  of  ammonii  m  metatungstate 
— it  dissolves  in  water  to  provide  alkali-free 
solutions  containing  up  to  50%  by  weight  of 
•WOi — is  in  marked  contrast  to  other  available 
alkali-free  forms  of  tungsten  which  must  be 


nitrogenous  fertilizers  are  more  than  double 
the  level  of  world  prices,  and  prcxiuction  costs 
are  generally  higher  than  the  major  suppliers 
to  world  export  markets,  although  if  the  Taiwan 
Government  were  to  consider  fertilizer  exports 
sufficiently  important  to  give  TFC  prices 
support  limited  quantities  of  Taiwan  nitrogen 
fertilizer  production  would  well  find  an  export 
outlet.  Irrespective  of  this,  the  level  of  fertilizer 
prcxiuction  in  Taiwan  is  expanding  rapidly, 
and  is  expected  to  rise  from  the  present  level 
of  125,000  tonnes  N  to  close  on  200,000  tonnes 
N  bv  1965. 


dissolved  in  caustic,  since  they  have  only  limited 
solubility  in  water. 

For  Preparation  of  Catalysts 

The  product  is  of  particular  interest  in 
the  preparation  of  tungsten  catalysts,  which  are 
potentially  useful  for  a  variety  of  reactions 
including  oxidation  and  polymerization. 

Other  pcXential  uses  for  ammonium 
metatungstate  are  in  the  preparation  of  high- 
purity  tungsten  metal  chemicals,  alloys  and  as 
a  source  of  soluble  tungsten  for  corrosion 
inhibition. 

One  grade  is  available  and  experimental 
quantities  of  11b.  to  251b.  can  be  readily  sup¬ 
plied.  Larger  quantities  can  be  supplied  on 
short  notice. 
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Japan  Forsees  Shortage  of  830,000  tonnes 
Ammonium  Sulphate  by  1963 


ONI  of  the  findings  of  ihe  Japanese 
Perlilizer  Investigation  Council  set  up  to 
consider  the  rationalization  of  Japan's 
nitrogen  fertilizer  industry,  with  particular 
reference  to  ammonium  sulphate,  has  been 
that  by  1963  there  will  be  a  shortage  of 
ammonia  for  fertilizer  production.  The  Ministry 
of  International  Trade  and  Industry  (MITI) 
has  therefore  decided  to  revise  the  original 
rationalization  plan. 

Demand  for  Ammonia 

The  aim  of  the  second  rationalization  plan 
was  the  changeover  of  raw  materials  for 
ammonia  manufacture  during  the  period  1959 
to  1963  and  the  reduction  of  production  costs 
by  $7  per  tonne  to  $47  per  tonne  NH,.  After  the 
decision  was  taken  to  implement  this  plan, 
however,  prices  on  the  world  market  declined, 
demand  for  industrial  and  fertilizer  ammonia 
increased,  and  additional  supplies  of  coke-oven 
gas  arose  as  a  result  of  the  activities  of  the 
iron  and  steel  industry.  MITI’s  new  forecast  for 
the  demand-supply  position  of  ammonia  and 
nitrogenous  fertilizer  has  now  been  published 
and  it  is  estimated  that  ammonia  production 
capacity  will  fall  short  by  96.()<K)  tonnes  NH., 
for  the  fertilizer  year  1962  and  by  256.(K)0 
tonnes  NH^  by  1963. 

Revised  Rationalization  Plan 

The  main  points  of  the  revised  rationaliza¬ 
tion  plan  are  as  follows: — 


Raw  material  for  ammonia  production 
will  be  a  low-cost  gas  source,  such  as  crude 
oil.  natural  gas.  coke-oven  gas.  and  refinery 
waste  gas.  Having  regard  to  the  change  in 
fertilizer  demand,  in  both  the  domestic  and 
export  markets,  the  emphasis  will  be  on  the 
production  of  urea,  ammonium  chloride  and 
high-analysis  complex  fertilizers.  Production 
capacity  for  ammonia  will  be  increased  by  the 
installation  of  modern  plant  and  equipment. 
Priority  to  enlarge  plants  will  be  given  to  those 
companies  capable  of  producing  low-cost 
nitrogenous  fertilizers  and  to  companies  requir¬ 
ing  ammonia  for  production  of  synthetic  fibres, 
soda.  etc. 

Investment 

During  1959  and  1960.  some  34  billion 
yen  (t34  million)  was  expended  on  plant.  In 
the  period  1961  to  1963  an  estimated  9.4 
billion  yen  (£9.4  million)  is  to  be  spent  in 
changing  over  to  new  raw  material  sources,  a 
further  9.4  billion  yen  has  been  set  aside  for 
new  plant.  3.9  billion  yen  for  complex  ferti¬ 
lizers  and  10.8  billion  yen  for  other  construction 
work,  making  a  total  of  33.5  billion  yen. 

The  Japanese  nitrogen  fertilizer  industry 
aims  to  lower  costs  for  ammonium  sulphate 
to  $43  per  tonne — cwerall  average  cost,  exclud¬ 
ing  profit — and  by  $7.57  per  tonne  for  both 
urea  and  ammonium  chloride.  Its  nitrogen 
fertilizer  industry  is  of  increasing  importance 
to  the  country’s  economy,  for  it  now  accounts 
for  over  127  of  total  fertilizer  exports.  In 


C>as  .Source 
Llcctrolysis 
Solid  raw  material 

Kluid  Kaw  Materials 

Crude  oil  .. 

Natural  (tas 
Refinery  waste  gas 
Coke-oven  gas 

Others  . 

Total 

Grand  Total  ... 


Source  Raw  Materials 
( ’000  tonnes  N ) 

1962 


Ouunlil> 

Kulio 

Ouunlitv 

Ratio 

11)6.1 

X.t) 

28.2 

1.7 

:9.s.i 

22.4 

61.9 

4.2 

441.9 

.‘;67.0 

.39.7 

249.9 

18.9 

.446.2 

23.6 

66.9 

.s.o 

169.9 

11.6 

147.7 

11.2 

275.1 

18.8 

12.S 

1.0 

5.1 

0.4 

919.3 

69.6 

1.377.8 

94.1 

1.320.4 

100.0 

1.464.9 

100.0 

Japanese  Nitrogen  Fertilizer  Exports 

( tonnes ) 

I9.S7 

I9.sk 

1959 

I9MI 

Ammonium  sulphate 

7I6.W 

SI7.S2S 

1.1)34.611 

XX7.3I6 

1 rea 

lll.5(IS 

l6fi.X94 

306.640 

1  *>0.031 

Aiiimoniiini  Sulphate 

South  Korea 

exports  to 

24.C24.^ 

7X.7S8 

l7.‘i..S3.‘i 

436.23X 

1  ndonesia 

— 

I.S6.06I 

— 

India  .. 

— 

.‘i.''.4.W 

I6X.‘>34 

1 7.273 

Philippines 

4.SII 

2(1.167 

51.1X0 

.3X,26‘> 

Taiwan 

.152.12.^ 

.V^X.I.Stl 

364.143 

2X4. ‘>5  7 

L'rea  exports  to 

Africa 

— 

— 

2.050 

17.273 

Australasia 

I.^ttll 

4.M4I 

6,167 

7,4‘X> 

North  America 

46 

2 

2  242 

3.477 

South  America 

1 .0X3 

x!576 

4.620 

Central  America 

— 

‘>.2X3 

24.XXO 

25.134 

Pacifive  Islands 

‘J.S.M 

23..SS3 

1 5.‘>07 

7.103 

recent  years  its  industry  has  favoured  the 
pn)duction  of  urea  rather  than  ammonium 
sulphate,  mainly  because  of  the  adverse  econo¬ 
mics  of  production  and  low  prices  of  world 
export  material. 

Domestic  Demand 

Domestic  demand  for  complexes  has  risen 
from  26.9(M)  tonnes  N  (in  terms  of  ammonium 


sulphate)  in  1956-.'>7  to  4().4()()  tonnes  N  in 
1958-59  and  was  expected  to  rise  in  the  current 
fertilizer  year  1960-61  to  58.8()()  tonnes  N. 
Production  of  high-analysis  compound  ferti¬ 
lizers  totalled  122.800  tonnes  N  (in  terms  of 
ammonium  sulphate)  at  Isl  April  1960  but  was 
expected  to  increase  to  205,300  tonnes  N  by 
November  1961. 


Latest  Construction  Plans  of  Japanese  Nitrogen  Fertilizer  Producers 

(based  on  Jap.  C  hem.  Wk.  5th  Oct.  I‘>61  Ishihara  table) 

Nile 

Kaw  Xliitrrial 

Prv>iouH  I'.nfl  ProducI 

Pud  Product 

Toyo  Koatsu  Inc. 

Hokkaido 

coke-oven  gas 

ammonium  sulphate 

urea 

loyo  Koatsu  Inc. 

Ohmuta 

cruile  oil 

ammonium  phosphate 
high  analysis 
compound  fertilizers 

urea,  additional  amm. 
phosphate  and  high 
analysis  compound 
fertilizers 

Nitto  C  hemical  C  o. 

Hachinohe 

crude  oil 

urea 

additional  urea  and 
high  anal.  comp, 
fertilizers 

Nitto  C  hemical  Co. 

Yokohama 

cruile  oil 

— 

— 

Tohoku  Miryo  Co. 

Akita 

natural  gas 

ammonia  and  urea 

additional  amm.  and 
urea 

Nihon  Suiso  Inc. 

Onahama 

crude  oil 

urea  (?) 

additional  urea 

Nippon  Gas-Chemical  C  o. 

Niigata 

— 

ammonia  and  urea 

additional  amm,  and 
urea 

Toho  Gas  Chemical  Co. 

Niigata 

natural  gas 

ammonia  and  urea 

additional  amm.  and 
urea 

Showa  Denko  KK . 

Kawasaki 

coke-oven  gas 

— 

urea 

Nissan  C  hemical  Co . 

1  oyama 

refinery  waste  gas 

— 

urea 

1  oa  Gosei  Co.  ...  . 

Tokai  Gas  Chemicals  Co.  (pre¬ 
viously  Tokai  Rynam  Kopyo 
KK.  or  Tokai  Ammonium 

Nagoya 

coke-oven  gas 

ummonia 

ammonia 

Sulphate  Industry) 

Yokkaichi 

crude  oil 

— 

additional  uiea 

Ube  industries  .. 

Dbe 

crude  oil 

ammonia 

additional  amm.  and 
urea 

Kyowa  (-ermentation 

Ube 

crude  oil 

— 

— 

Sumito  Chemical  Co.  . 

Niihama 

refinery  gas  and 
crude  oil 

ammonia,  ammonium 
nitrate,  compound 
fertilizers,  urea 

additional  urea 

Mitsubishi  C  hem.  C  o. 

Kurosaki 

coke-oven  gas 

urea 

additional  urea  and 
high  analysis 
compound  fertilizers 

Ashai  Glass  Co,  .  . 

C  hilia 

natural  gas 

ammonia 

ammonia 

lokuyama  Soda  Co. 

1  okyama 

crude  oil 

ammonia 

ammonia 

loyo  Soda  Manulacturini'  Co. 

1  onda 

crude  oil 

ammonia 

ammonia,  ammonium 
chloride 

Kyowa  Gas  Chem.  C  o. 

Nakayo 

ammonia,  urea 

additional  amm.  and 
urea 
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Ammonia  Synthesis  and 
Nitrogen  Fertilizer  Activities 
of  Scholven-Chemie  AG. 


High-pressure  ammonia  syn¬ 
thesis  plant  of  Scholven- 
Chemie 


ONI  of  West  (iermany's  leading  nitrogen 
producers,  Scholven-Chemie  ACl.  of 
Cielscnkirchen-Buer.  celebrated  the  25th 
anniversary  of  its  formation  on  22  July  l%(). 
Although  its  works  were  originally  established 
to  manufacture  synthetic  ammonia  from  coke 
oven  gas  and  the  company  operates  to-day 
one  of  the  most  up-to-date  ammonia  synthesis 
and  nitrogen  fertilizer  plants  in  Western 
(iermany.  its  past  fame  rests  on  the  pre-war 
activities  in  manufacturing  liquid  fuels  by 
hydrogenation  of  coal,  and  the  company's  main 
interests  to-day  and  probably  also  for  the 
future  are  crude,  oil  refining  and  transportation 
and  petrochemicals  manufacture. 


1  he  company's  link  with  West  Ciermany's 
nitrogen  industry  dates  back  to  I‘f30  when 
Bergwerksgesellschaft  Hibernia  of  Herne,  seek¬ 
ing  an  outlet  for  coke  oven  gas.  established 
a  synthesis  plant  at  Cielsenkirchen-Buer. 
Employing  the  Mont-Cenis  process,  the  plant 
produced  100  tonnes  of  ammonia  a  day  and 
operated  at  a  pressure  of  100  atmospheres. 

Nitrogen  Production 

In  1935-36  when  .Scholven-C'hemie  was 
established  as  a  company  in  its  own  right  the 
works  was  reconstructed  and  extended  and  the 
first  commercial  plant  in  the  world  for  the 
pressure  hydrogenation  of  coal  using  the  BASF- 
Bergius  process  was  installed.  At  the  same 
time  ammonia  synthesis  ceased.  Hydrogena¬ 
tion  of  coal  produced  125,(KK)  tonnes  a  year 
of  aviation  petrol  and  this  production  was  later 
expanded  to  about  2(K),(KM)  tonnes.  Among 
co-products  were  about  7,5(K)  tonnes  N  by¬ 
product  ammonia  and  3,5(K)  tonnes  recovered 
sulphur.  In  1944  the  Gelsenkirchen- Buer  plant 
was  destroyed  and  as  after  World  War  II  high 
pressure  hydrogenation  was  prohibited  in 
Germany  by  the  Allied  control  laws,  all  pro¬ 
duction  activity  ceased  until  1950  when  per¬ 
mission  was  obtained  to  convert  part  of  the 
high-pressure  capacity  to  the  catalytic  refining 
of  crude  benzene.  The  company  obtained  a 
licence  to  process  crude  oil  and  later  in  the 
year  the  management  was  authorised  to  start 
nitrogen  manufacture.  The  ammonia  synthesis 
plant  was  restored  with  a  capacity  of  75,()(K) 
tonnes  nitrogen  a  year,  based  on  the  Haber- 
Bosch  process  operating  at  a  pressure  of  300 
atmospheres,  and  for  the  first  time  using 


Integration 

A  prominent  feature  of  the  activities  of 
.Scholven-Chemie  is  the  integration  in  a  broad 
supply  and  disposal  pattern  with  nearby  works 
of  raw  materials,  petrochemical  intermediates 
and  refined  petroleum  products.  The  coke  oven 
plant  at  Hassel  supplies  coke  oven  gas.  benzene 
and  tar  oils.  Chemische  Werke  Huls  and 
Phenol-Chemie  Zweckel  receive  petrochemical 
intermediates,  hydrogen  and  other  gases;  fuel 
gas  is  also  supplied  to  the  high  pressure  net- 

♦  work  of  Ruhrgas  AG.  The  disposal  of  the 
company’s  nitrogen  fertilizer  production  is 
effected  by  Ruhr-Stickstoff  AG.  of  Bochum 
whose  orbit  of  interest  extends  to  six  other 
synthetic  nitrogen  works  in  the  Ruhr  and  some 
70  to  75  coke  oven  plants.  .Scholven-Chemie 
does  niU  in  fact  market  any  of  its  end  products 
for  which  it  has  distributing  arrangements  with 
other  concerns. 
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reactors  18  metres  long.  The  units  normally 
used  in  ammonia  synthesis  are  smaller. 

Hydrogen  from  Coke  Oven  Gas 

The  hydrogen  required  by  the  ammonia 
plant  is  produced  from  coke  oven  gas  by  the 
Linde  low-temperature  fractionation  process. 
Atmospheric  nitrogen  is  also  isolated  by  the 
l.inde  process.  The  ammonia  output — 52,(KM) 
tonnes  N  in  1957 — was  supplied  in  anhydrous 
form  to  consumers  in  West  Germany  and 
abroad. 

Oil  Refining 

At  the  end  of  1952  the  other  part  of  the 
old  hydrogenation  plant  was  set  in  operation 
in  an  improved  and  reconstructed  form  for 
the  treatment  of  residues  from  crude  oil  distil¬ 
lation.  For  economic  reasons  hydrogenation 


of  coal  is  no  longer  carried  out.  To-day  this 
plant  has  expanded  to  become  a  major  refinery 
handling  up  to  2  million  tonnes  a  year  of  crude 
oil. 

New  Plants 

The  strong  upward  trend  of  demand  for 
high-analysis  complex  fertilizers  decided 
Scholven-Chemie  in  1955  to  build  a  complex 
fertilizer  plant  at  Gelsenkirchen- Buer,  the  first 
stage  of  which  was  completed  in  1956.  The 
second  stage  went  on  stream  in  1959,  and  the 
total  annual  capacity  is  45.(K)()  tonnes  N  in  the 
form  of  some  3(K).(KK)  tonnes  complex  ferti¬ 
lizers.  In  this  project  Scholven-Chemie  AG.  are 
associated  with  Saizdetfurth  AG  on  a  50:50 
basis  in  respect  of  capital  and  profits. 

Built  by  Uhde  of  Dortmund,  the  plant 
uses  the  Odda  process  which,  apart  from 


Scholven-Chemie,  is  used  also  by  BASF, 
Ludwigshafen,  and  Farbwerke  Hoechst,  Frank¬ 
furt/Main. 


Nitric  Acid 

Part  of  the  ammonia  is  introduced  to  the 
nitric  acid  plant  at  normal  pressure  and  is 
burned  with  air  in  the  presence  of  platinum 
gauze  catalyst.  The  oxides  of  nitrogen  produced 
are  cooled  and  compressed  to  about  1.4  atmos¬ 
pheres  in  a  stainless  steel  compressor.  Further 
oxidation  and  absorption  to  form  nitric  acid 
is  carried  out  in  a  number  of  absorption  towers 
packed  with  Raschig  rings,  with  the  addition 
of  water  and  secondary  air.  This  process 
produces  nitric  acid  of  about  56°/.  strength. 


Complex  Fertilizers 

Crude  Moroccan  phosphate  is  treated  with 
nitric  acid.  The  resultant  solution  is  cooled, 
when  calcium  nitrate  tetrahydrate  crystallises 
out.  The  calcium  nitrate  crystals  are  separated 
in  centrifuges  and  processed  to  produce  cal¬ 
cium  ammonium  nitrate  (see  below).  The  fil¬ 
trate  contains  all  the  phosphoric  acid  in  the 
crude  phosphate,  but  has  a  much-reduced 
calcium  content. 

The  filtrate  is  neutralised  with  ammonia 
and  the  heat  of  neutralisation  is  used  to 
evaporate  the  water.  The  resulting  material 
contains  nitrogen  and  phosphoric  acid  in  the 


Nitric  acid  plant 


proportion  normally  of  N :  P:0,=  I :  I.  It  is  then 
granulated  with  the  addition  of  potassium  .salts 
to  produce  a  range  of  high  analysis  complex 
fertilizers,  e.g.: — 

NPK  I5-I5-I.S  with  potassium  chloride 
NPK  13-1 -^-21  with  potassium  chloride 

The  phosphoric  acid  is  at  least  ."^5/.  water- 
.soluble.  the  rest  being  soluble  in  ammonium 
citrate.  The  products  can  be  supplemented  by 
additions  of  borax  and  of  trace  elements  if 
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necessary.  These  ferlili/ers  are  sold  by  Ruhr- 
Sticksloff  ACj.  under  the  trade  name  Rustica. 


Calcium  Ammonium  Nitrate 

At  present  only  used  by  Scholven-Chemie 
is  the  process  for  converting  the  calcium 
nitrate  separated  at  the  centrifuges  to  calcium 
ammonium  nitrate.  The  nitrate  is  treated  with 
ammonia  and  carbon  dioxide,  forming  calcium 
carbonate  and  ammonium  nitrate.  The  resulting 
material  contains  the  two  components  in  the 
correct  proportions  for  calcium  ammonium 


nitrate  20.5  %  N.  Granulation  by  any  of  the 
conventional  granulation  methods  gives  a 
product  which  is  described  as  hard  and 
resistant. 

Calcium  ammonium  nitrate  is  sold  by 
Ruhr-.Stickslotf  AG. 


By-products 

Prom  the  ellluents  of  the  various  plants 
by-product  ammonia  and  H.5  are  recovered, 
the  latter  being  converted  to  some  25.(KK) 
tonnes  a  year  sulphuric  acid  for  captive  use. 


High  Quality  Urea  Produced  by  Sohio 
Using  a  modified  Vulcan-Inventa  Process 


Bv  USING  a  modified  Vulcan-Inventa 
process.  Sohio  Chemical  Company.  U.S.. 
claims  to  produce  a  high-grade  prilled  urea 
with  33  /  less  biuret  than  competitive  prilled 
ureas.  The  pr<xluct  is  being  prcxluced  at  Solar 
Nitrogen  Chemical's  plant  at  l  ima.  Ohio — 
-Solar  is  owned  jointly  by  Standard  Oil  (Ohio) 
and  Atlas  Chemical  Company  and  .Sohio 
operates  Solar's  plant  and  distributes  the  urea. 

Using  the  mcxiitied  prcKess  and  new  equip¬ 
ment.  .Solar's  original  120  ton  a  day  plant  now 
pr(Kluces  180  tons  a  day.  The  synthesis  prcKess 
was  developed  by  Holz.ver/ucherungs  AG.,  of 
Switzerland,  and  was  engineered  by  Vulcan- 
Cincinnati. 

As  with  the  conventional  methcxJs. 
ammonia  and  carbon  dioxide  are  reacted  at 
about  3.0(K)  p.s.i.  in  a  water-cooled,  alloy-lined 
reactor  vessel.  At  350°F  urea,  ammonium 
carbamate  and  water  result  and  this  solution  is 
pi|Ted  through  strippers  at  about  200  p.s.i. 
to  decompose  carbamate  back  to  ammonia  and 
COj.  Then  the  liquid  and  gas  streams  are 
separated,  ammonia  being  used  in  integrated 
processes  at  Solar's  plant  and  CO.  being  vented 
to  atmosphere.  Urea  as  an  80  to  85%  solution 
leaves  the  separator  and  passes  to  an 
evaporator.  It  is  at  this  stage  that  care  is 
required  to  void  high  biuret  content,  i.e.  I  °/ 
or  over.  Previously  Sohio  used  a  vacuum 
eva|Torator  to  concentrate  the  urea,  but  by  using 
a  Stora-Vulcan  falling  film  evap<uator  coupled 
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with  inert  stripping  only  a  short  residence  time 
and  a  lower  temperature  is  required  for  the 
melt,  and  hence  biuret  content  is  kept  low. 

The  evaporator  has  walls  made  up  of 
truncated  cones,  and  urea  melt  flows  down  the 
walls  and  is  carried  to  the  centre  of  the  unit. 
The  liquid  drops  on  to  spinning  disks  which 
redistribute  to  the  walls  of  the  evapt^rator;  inert 
gas  is  passed  up  through  the  liquid  to  lower  the 
partial  pressure  of  the  melt  and  to  carry  off 
moisture.  Evaporation  is  carried  out  at  a 
temperature  just  a  little  above  the  melting  point 
of  urea  (27I°F)  and  at  about  atmospheric 
pressure.  A  urea  melt  of  better  than  99.7  / 
concentration  is  claimed  by  Sohio. 

The  Stora-Vulcan  evaptirator  is  mounted 
above  the  prilling  tower  to  eliminate  pumping 
the  high-concentration  urea  melt  over  long 
distances.  This  obviates  the  need  for  keeping 
temperature  high  and  reduces  the  possibility  of 
high  inert  formation. 

Dry  concentrated  urea  melt  drops  from  the 
evaporator  through  the  prilling  tower  to  form 
hard  dense  prills  which  are  cooled  and  screened. 
The  final  prexiuct.  Sohio  reports,  is  free-flowing 
and  uniform,  contains  less  biuret,  ammonia  and 
moisture  and  one-half  less  ash  than  urea  as 
evaporated  and  prilled  by  other  methtxis. 

As  the  urea  is  dry  before  prilling.  Sohio 
no  longer  needs  dryers  after  prilling,  avoidance 
of  this  last  drying  step  also  helps  to  reduce 
biuret  in  the  final  prtxfuct. 
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Trends  -  Supplies  -  Prices 


Cautious  Start  to  Fertilizer  Year  1961-62 


Troubled  World  Export  Markets 


T^oi.i OWING  ihe  substantial  (8.5  ')  rise 
1^  in  world  nitrogen  production  in  the  year 
1960-61  to  13.0  million  tonnes  N  which, 
although  accompanied  by  an  overall  increase 
in  world  consumption  of  fertilizer  and  techni¬ 
cal  nitrogen  of  about  7  ' .  resulted  in  an 
increase  of  stocks  in  a  number  of  major 
producing  countries,  the  dominant  feature 
especially  in  Western  Europe  during  the  first 
^  months  of  the  fertilizer  year  1961-62  has  been 
caution.  The  variable  results  in  domestic  con¬ 
sumption  in  a  number  of  major  producing 
countries  api^ear  to  have  caused  a  reappraisal 
by  individual  producers  of  anticipated  growth 
rates  and  in  some  instances  downward  adjust¬ 
ments  of  production  schedules.  A  major  con- 
tributory  factor  has  been  the  uncertainty  in  the 
world's  major  export  markets  resulting  from 
the  “  limited  world-wide  ”  purchasing  policy  of 
ICA  and  the  concurrent  weakening  of  world 
export  prices  for  supplies  other  than  U.S. 
material  shipped  against  ICA  tenders.  The  high 
^  delivered  cost  of  the  latter,  inflated  in  part  by 
the  obligatory  use  of  LI..S.  Hag  vessels,  is 
resulting  in  a  reduction  of  up  to  40  /  in  the 
tonnage  purchasable  with  individual  alloca- 
1^^  tions. 

Competition  for  Lesser  Markets 

At  the  same  time  traditional  exporters 
such  as  Japan  and  Western  European  countries 
are  left  to  compete  for  lesser  markets  and  for 
such  tenders  that  the  major  importing  countries 
can  either  finance  themselves  or  for  which  no 
U.S.  material  is  available.  In  Japan  the  sub- 

#stantial  increase  of  home  demand  coupled 
with  the  temporary  effects  of  rationalization 
measures  in  the  industry  helps  to  cushion  the 

♦  full  impact  of  reduced  exports,  although  the 
mounting  emphasis  on  urea  output  and  exports 
has  markedly  affected  the  world  price  of  this 
material.  A  private  sale  of  ammonium  chloride 
to  China  may  be  the  forerunner  of  regular  sales 
of  Japanese  N-fertilizer  in  this  dominant  export 


market.  As  yet  no  new  purchases  by  China  in 
Western  Europe  are  reported  and  this  con¬ 
tributes  to  the  unease  of  this  important  sector 
of  world  nitrogen  industry  which  in  1960-61  is 
expected  to  have  contributed  about  65  '  of 
world  exports  of  fertilizer  nitrogen.  In  the  light 
of  the  continuing  importance  of  export  markets 
in  the  European  supply  pattern,  individual 
producers  and  groups  of  producers  are  giving 
careful  consideration  to  means  of  safeguarding 
their  future  status  especially  as  those  in  Com¬ 
mon  Market  countries  are  also  faced  with  the 
progressive  implimentation  of  trade  policy 
initiated  by  the  Treaty  of  Rome. 

Except  in  the  U..S.A.  where  the  employ¬ 
ment  of  increasing  N-capacity  appears  assured 
by  the  prospects  of  heavy  domestic  demand, 
notably  for  ammonia  and  ammonium  phos¬ 
phates.  supported  by  substantial  exports  to  aid¬ 
receiving  countries,  the  short-term  outlook  for 
world  nitrogen  industry  is  uncertain.  A  favour¬ 
able  autumn  season  in  Western  Europe  indicat¬ 
ing  that  domestic  consumption  in  1961-62 
would  be  significantly  higher  than  in  the 
preceding  year,  coupled  with  the  conclusion  of 
a  major  sale  to  China,  would  suffice  to  re-estab¬ 
lish  producers'  confidence  and  prevent  any 
further  erosion  of  the  level  of  export  prices. 

Mtxlernisation  and  rationalization  of  nitro¬ 
gen  fertilizer  manufacture  is  in  progress  in 
virtually  all  major  producing  countries  and 
provided  that  the  rate  of  expansion  of  produc¬ 
tion  capacity  is  not  allowed  to  run  too  far 
ahead  of  conservatively  as.sessed  growth  of 
domestic  and  export  demand,  the  prospects  of 
profitable  operations  of  the  world's  major 
nitrogen  industries  remain  good. 

SUPPLY 

U.S.A. 

Anhydrous  ammonia  production  in  July 
and  August,  although  subject  to  the  usual 
seasonal  decline,  was  up  to  about  loyo  higher 
than  in  the  corresponding  period  of  1960.  With 
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the  rising  level  of  activity  in  the  early  and  late 
autumn  it  is  expected  that  monthly  output 
will  reach  47(),()(M)  s.  tons  NH,. 

The  improvement  in  the  level  of 
ammonium  sulphate  output  has  been  main¬ 
tained  and  in  July  and  August  it  amounted 
to  about  142,0(K)-144,(K)()  s.  tons  per  month 
of  synthetic  and  by-prcxfuct  material,  not 
including  by-product  supplies  from  caprolac¬ 
tam  operations  which  are  currently  estimated 
at  about  30.000  s.  tons  per  month. 

Imports  of  European  material  continue 
and  a  cargo  of  Italian  ammonium  sulphate 
shipped  to  Chicago  occasioned  comments  as 
this  area  is  generally  amply  supplied. 

Ammonium  nitrate  production  in  August 
rose  steeply  and  exceeded  the  average  level 
of  output  during  the  first  half  of  this  year. 
The  outstanding  feature  is  the  progressive 
expansion  of  ammonium  nitrate  in  solution 
form. 


Ammonium  nitrate 


(100%  NH.NO,) 


Jul» 

.4ui:iist 

Ions 

Original  solutions  ... 
Fertilizer  use: 

:4.s.2i.t 

26S.(M  3 

Solid  . 

SS,654 

110.1)11 

Solution  . 

.SS.2.S4 

101.431 

I'cchnical  use 

29.I.S6 

32.028 

Direct  application  of  ammonia  is  expected 
to  reach  a  new  peak  during  the  current  season 
as  well  as  ammonia  consumption  in  ammonium 
phosphate  manufacture  which  in  1961-62  is 
expected  to  rise  to  120.000  s.  tons  N. 

New  Plants 

.Swift  and  Company  and  Stauffer  Chemical 
Company  are  reported  as  planning  to  build  a 
fertilizer  plant  near  Morris.  111.  .Swift  has  pur¬ 
chased  a  300-acre  tract  north  of  the  Illinois 
River  Waterway,  near  the  Dresden  Industrial 
District.  The  two  companies  are  expected  to 
form  a  corporation  —  Des  Plaines  Chemical 
—  to  operate  the  plant  which  is  expected  to 
start  next  spring. 

Plans  for  a  $10  million  ammonia  and 
nitrogen  prcxlucts  plant  at  Clinton,  Iowa,  have 
also  been  announced  by  Swift  and  Company. 
The  new  venture  will  be  carried  out  in  partner¬ 
ship  with  Skelly  Oil  Company,  and  Hawkeye 
Chemical  Company  has  been  formed  to  build 
and  operate  the  plant,  which  will  have  a 


daily  capacity  of  300  s.  tons  NH„  part  of  which 
will  be  for  sale  and  the  balance  used  to  pro¬ 
duce  nitric  acid,  nitric  solutions,  ammonium 
nitrate,  urea  and  nitrogen  solutions. 

Production  before  the  peak  of  the  selling 
season  next  spring  is  scheduled  for  the  major 
nitrogen  fertilizer  projects  of  Escambia 
Chemical  Company  at  Pace.  Fla.  and  Cali¬ 
fornia  Chemical  Company  at  Fort  Madison, 
La.  Escambia  will  produce  urea  solutions  at 
its  20,(XX)  tons  a  year  plant;  Calchem  is  com¬ 
pleting  a  $22  million  complex  with  major  units 
for  ammonia  (300  s.  tons  a  day)  nitric  acid, 
prilled  ammonium  nitrate  and  pelleted  formula¬ 
tions. 

Farm  Bureau  Co-operatives  are  to  build  a 
$20  million  ammonia  plant  in  either  south¬ 
eastern  Illinois  or  south-western  Indiana.  The 
Co-ops.  involved  are  Illinois  Farm  Supply 
Company.  Indiana  Farm  Bureau  Co-operative 
Association  and  Farm  Bureau  Co-operative 
of  Columbus,  Ohio.  They  will  join  with  Central 
Farmers  Fertilizer  Company  of  Chicago  (owned 
by  25  farm  co-ops.)  to  form  a  new  corporation, 
which  will  own  and  operate  the  plant.  The 
facility  will  make  anhydrous  ammonia,  am¬ 
monium  nitrate,  nitrogen  solutions,  and  pos¬ 
sibly  some  urea  products.  Capacity  of  the  plant 
will  probably  be  about  250  s.  tons  of  am¬ 
monia  a  day. 

Canada 

Ammonia  output  in  the  first  quarter  of 
this  year  reached  1 31,000  s.  tons  compared  with 
1 10,000  s.  tons  in  the  like  quarter  of  1960.  There 
is  a  possibility  that  if  the  new  synthesis  plant 
of  Brockville  does  not  come  into  operation  as 
expected  the  ammonia  supply  will  be  tight 
this  year.  If  it  does  come  into  operation  there 
is  a  chance  of  overcapacity.  Ammonium 
sulphate  production  of  76.0(K)  s.  tons  was  down 
(80,000  s.  tons  in  the  same  |ieriod  of  I960) 
due  to  the  reduced  operation  of  steel  mill 
coke-ovens.  Sherritt  Gordon  Mines  Ltd.,  which 
ships  an  average  of  125,000  s.  tons  of  the 
fertilizer  a  year,  reported  that  sales  have 
been  excellent  in  both  the  home  and  overseas 
markets. 

Mixed  fertilizer  production  in  the  first 
quarter  was  similar  to  that  of  the  same  period 
in  1960,  but  an  upsurge  in  demand  in  April 
and  May  improved  output  by  5y  to  7%. 
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Canadian  fertilizer  exports  are  generally 
expected  to  be  better  all  round  in  1961  as  these 
will  now  be  supplemented  by  sales  of  urea  from 
Cominco,  and  triple  superphosphate  and  wet 
phosphoric  acid  from  Electric  Reduction  Com¬ 
pany  of  Canada  Ltd. 


United  Kingdom 

Synthesis  gas  process  developed  by  ICI 
and  based  on  hydrogen  from  light  distillate 
oil  (naphtha)  is  to  be  installed  at  Billingham 
and  Heysham  where  it  will  replace  existing 
installations  based  on  coke  oven  gas  and  also 
at  the  Severnside  project.  Reviewing  this 
changeover  recently.  Dr.  P.  W.  Reynolds,  Tech¬ 
nical  Director  of  ICI  Billingham,  stated  that 
current  production  costs  were  such  that  unless 
ICI  altered  its  production  methods  mounting 
competition  able  to  make  ammonia  more 
cheaply  would  force  ICI  to  cease  producing 
as  the  company  cannot  **  afford  to  make 
ammonia  at  a  loss." 

LIsing  the  new  process,  in  respect  of  which 
some  15  companies,  mostly  from  the  U..S.A., 
are  reported  to  have  applied  unsuccessfully  for 
a  licence,  ICI  plans  to  build  “  the  biggest 
plants  with  the  largest  vessels  and  smallest 
plant  machines  pi^ssible,  to  reduce  costs  to  a 
minimum."  The  new  installations  are  to  be 
brought  on  stream  with  the  least  possible  delay 
— the  Billingham  plant  is  likely  to  be  on  stream 
before  the  end  of  1962 — and  once  on  stream 
ICI  hope  to  be  able  to  operate  the  plants  in 
excess  of  capacity  at  present  forecast. 

The  plants  at  Heysham  and  Billingham 
which,  operating  on  coke  oven  gas,  are  to  be 
replaced  are  estimated  to  have  a  joint  produc¬ 
tion  capacity  of  32(),(KK)  tonnes  N.  Recent 
modifications  to  product  plants  have  resulted 
in  an  increase  of  urea  capacity. 

Imperial  Chemical  Industries  Ltd.,  started 
construction  in  October  on  a  new  nitric  acid 
plant  at  Heysham.  The  new  plant  which  is 
being  erected  on  a  site  adjoining  that  of  the 
nitric  acid  plant  built  three  years  ago,  is  ex¬ 
pected  to  play  an  important  part  in  the 
development  plans  for  Nitrochalk  21  fertilizer. 

I.C.I.'s  £3  million  acrylonitrile  plant  at 
Castner  Kellner  Works,  which  came  on  stream 
in  February  1960  and  was  the  sole  U.K.  pro¬ 


duction  unit,  has  been  shut-down  to  allow 
modifications  to  be  carried  out.  The  hydrogen 
cyanide  route  was  employed  but  this  has 
proved  uneconomic  in  the  face  of  recent 
drastic  price  reductions  by  U.S.  pnxlucers  due 
to  overcapacity.  The  nKxlifications  are  expected 
to  take  about  a  year.  U.K.  demand  for  acrylo¬ 
nitrile  will  be  met  by  increased  imports  from 
the  U..S. 

In  a  recent  statement  reviewing  the  com¬ 
pany  annual  report  the  Chairman  of  Eisons 
Limited,  .Sir  Clavering  Fison,  indicated  that  the 
scope  of  the  Milford  Haven  project,  which  is 
to  be  based  on  a  I5(),(KK)  t.p.a.  NH,  ammonia 
plant,  has  been  revised  following  the  re¬ 
examination  of  the  situation  resulting  from 
the  Government  giving  serious  consideration 
to  entry  into  the  Common  Market.  One  pro¬ 
duction  unit  previously  envisaged  will  not  now 
be  built  and  capital  expenditure  will  be  reduced 
to  about  £10  million.  Although  Fisons  do  not 
expect  to  exp<irt  large  quantities  of  fertilizers. 
Northern  France  and  perhaps  Northern  Europe 
are  thought  to  offer  likely  marketing  prospects. 

Belgium 

Production  of  fertilizer  and  technical 
nitrogen  in  the  third  quarter  totalled  71,800 
tonnes  N,  a  decrease  of  15  y  compared  with 
the  period  July-September  1960. 

The  conclusion  of  an  agreement  between 
a  number  of  Belgian  and  French  fertilizer 
manufacturers  has  resulted  in  the  creation  of 
a  group  interest  which  will  profoundly  influence 
the  supply  pattern  in  Belgium  and  North 
France.  The  agreement  encompasses  primarily 
Soc.  Carbochimique  of  Tertre.  Soc.  pour  la 
Fabrication  des  Engrais  Azotes  (.SAFEA)  of 
Houdeng,  and  Six:,  des.  Produits  Chimiques 
d'Auby  in  France.  The  latter  already  has  close 
links  with  .Soc.  Carbochimique  through  a  joint 
subsidiary  and  recently  Auby  purchased  the 
share  capital  of  Union  Francaise  d’Engrais  et 
Produits  Chimiques.  a  major  phosphate  and 
mixed  fertilizer  manufacturer  in  France. 

Also  asscKiated  in  the  agreement  is  Soc.  des. 
Produits  Chimiques  et  Metallurgiques  de  Rupel. 
a  zinc  smelter,  whose  by-product  acid  supplies 
hitherto  met  a  part  of  the  requirements  for 
ammonium  sulphate  production  in  Belgium. 
The  new  group  is  expected  to  emphasise  pro- 
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cluclion  of  complex  feriili/.ers  of  the  nilro- 
phosphale  and  now  also  the  ammonium  phos¬ 
phate  types  and  of  mixed  fertilizers  since 
Auby  has  become  the  largest  single  mixed 
fertilizer  producer  in  France.  The  outstanding 
advantages  to  the  two  Belgian  ammonia  pro¬ 
ducers  are  the  prospect  of  a  large  captive 
outlet  in  the  manufacture  of  fertilizers  for  a 
domestic  market,  in  contrast  to  their  depen¬ 
dence  on  world  export  markets  hitherto. 

Cities  Service  has  acquired  a  substantial 
interest  in  Ammoniaque  Synthetique  et  Derives, 
a  subsidiary  of  Evence  Coppee  &  Cie.  Brussels. 
ASED  prcxiuces  nitrogen  fertilizers  at  Wille- 
broeck.  where  facilities  are  now  being  ex¬ 
panded. 

France 

Production  of  synthetic  ammonia  in  the 
third  quarter  of  this  year  totalled  216.570 
tonnes  N.  an  increase  of  19.6%  compared  with 
output  during  July-September  1960.  Production 
of  fertilizer  nitrogen  in  this  period  amounted 
to  186.350  tonnes  N.  Urea  (+30%).  lime 
ammonium  nitrate  {21. ly),  and  ammonium 
sulphate  (  +25.3%)  showed  the  largest  increase. 

Following  the  formation  of  a  joint  com¬ 
pany.  Asturonia,  by  Cie.  Royal  Asturienne  des 
Mines  and  Office  Nationale  de  I’Azote  produc¬ 
tion  facilities  are  to  be  established  at  the 
Tonnay  Charente  works  of  C.R.A.M.  for  the 
manufacture  of  ammonium  phosphate  at  an 
annual  rate  of  about  30.000  tonnes  product 
based  on  phosphoric  acid,  to  be  manufactured 
by  C.R.A.M.  with  by-product  sulphuric  acid 
from  its  zinc  smelting  operations  and  ammonia 
supplied  by  ON  I  A. 

Netherlands 

N.V.  Koninklijke  Nederlandsche  Zout- 
industrie  and  N.V.  Koninklijke  Nederlandsche 
Hoogovens  en  Staalfabrieken  have  now  reached 
agreement  about  the  formation  of  a  holding 
company:  Vereinigde  Kunstmestfabrieken 

Mekog/Albatros  N.V.  (United  Fertilizer  Works 
Mekog/Albatros).  This  holding  company  will 
own  the  full  share  capital  of  N.V.  Mekog.  now 
held  by  Bataafse  Petroleum  Maatschappij  N.V. 
and  N.V.  Koninklijke  Nederlandsche 
Hoogovens  en  Staalfabrieken  in  the  proportion 


two-thirds  and  one-third,  and  all  shares  of 
Albatros  Superfosfaatfabrieken  N.V.  (now  held 
by  N.V.  Koninklijke  Nederlandsche  Zout- 
industrie).  Mekog  and  Albatros  will  con¬ 
tinue  to  exist  as  working  companies.  The 
Bataafse  Petroleum  Maatschappij  N.V..  the 
N.V.  Koninklijke  Nederlandsche  Zoutindustrie 
and  the  N.V.  Koninklijke  Nederlandsche 
Hoogovens  en  Staalfabrieken  will  participate 
with  respectively  40%.  40%  and  20%  in  the 
share  capital  of  the  new  holding  company. 

West  Germany 

Prcxfuction  of  fertilizer  nitrogen  during 
July  and  August  totalled  188.832  tonnes  N. 
2.5%  less  than  in  the  first  two  months  of  the 
fertilizer  year  1960-61.  Complex  fertilizer  pro¬ 
duction  continued  to  increa.se  and  in  this  period 
amounted  to  37,165  tonnes  N  whereas  output 
of  straight  nitrogenous  fertilizer  of  151,668 
tonnes  N  was  4.7%  lower.  Production  and  use 
of  technical  nitrogen  is  now  at  an  annual  rate 
of  slightly  over  250,000  tonnes  N. 

Deliveries  to  the  home  market  of  185,979 
tonnes  N  during  July  and  August  were  about 
40,000  tonnes  N  (—17.7/)  lower  than  in  the 
same  peritxl  of  last  year  and  exports  of  52.589 
tonnes  N  also  showed  a  decline  of  13,000 
tonnes  (—19.6%),  the  latter  almost  exclusively 
in  straight  fertilizer  shipments.  Stocks  at  the 
end  of  August  amounted  to  178,762  tonnes  N, 
an  increase  of  nearly  103,000  tonnes  N  com- 
irared  with  those  at  the  end  of  August  1960. 

Spain 

Industrias  Quimicas  de  Tarragona  has 
applied  for  authorization  to  add  an  ammonia 
synthesis  unit  to  its  superphosphate  fertilizer 
plant  at  Tarragona. 

Cost  of  the  project  is  estimated  at  90 
million  pesetas;  imported  equipment  is  expected 
to  cost  about  36.5  million  pesetas. 

Annual  production^ — of  9,000  tonnes  NH, — 
will  be  used  captively  on  the  site  for  fertilizer 
manufacture. 

Denmark 

The  Soviet  Union  is  to  deliver  synthetic 
fertilizers  to  Denmark  under  a  mutual  trade 
agreement  to  start  on  I  January,  1962. 
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Greece 

Hellenic  Chemical  Products  and  Fertilisers 
l  td.,  has  plans  in  hand  for  a  new  fertilizer 
plant  in  Northern  Greece  and  for  the 
mcxlernization  and  expansion  of  its  existing 
fertilizer  works  at  Piraeus.  Assisting  the  Greek 
company  are  Saint  Gobain  of  France  and  the 
National  Bank  of  Greece.  The  three  members 
of  the  group  will  participate  in  the  new 
northern  works  on  a  shared  basis,  the  percent¬ 
age  of  which  for  each  has  still  to  be  decided. 

Egypt 

The  Egyptian  Treasury  has  given  permis¬ 
sion  for  the  import  into  Egypt  of  I5.(KK)  tonnes 
of  ammonium  sulphate  from  the  Soviet  Zone  of 
Germany.  Payment  will  be  in  Egyptian  pounds. 

Poland 

Over  the  first  half  of  the  current  year 
Poland  produced  some  140.800  tonnes  of 
nitrogenous  fertilizer,  or  some  6.9%  more  than 
the  output  of  131.700  tonnes  recorded  for  the 
corresponding  1960  period.  At  the  same  time 
output  of  phosphatic  fertilizers  rose  by  as 
much  as  27.8%  from  92.4(X)  tonnes  to  I18.9(K) 
tonnes  PG,. 

Yugoslavia 

A  new  fertilizer  plant  is  to  be  set  up  in 
Yugoslavia.  Negotiations  are  now  being  carried 
out  between  Yugoslavia  and  two  Dutch  com¬ 
panies.  Stamicarbon  N.V.  of  Geleen.  and 
Werkspoor  N.V.  of  Amsterdam. 

.Stamicarbon  will  supply  plant  design  and 
technical  know-how  for  a  urea  plant  and 
Werkspoor  will  be  the  engineering  and  con¬ 
struction  company. 

At  the  start  of  .September  no  final  decision 
concerning  the  project  had  been  taken  and 
according  to  Werkspoor  the  project  is  still 
far  from  the  actual  signing  of  a  contact. 

The  new  nitrogen  fertilizer  plant  at  Luka- 
vac.  Central  Bosnia,  will  begin  prtxiuction  in 
February  1962.  Constructed  by  Ansaldo  Spa. 
of  Italy,  the  plant  has  a  rated  capacity  of 
120.000  tonnes  a  year  of  nitrogneous  fertilizers 
which  is  expected  to  meet  one-third  of  Yugo¬ 
slavian  requirements. 


Pakistan 

Due  to  inadequate  offers  and  the  high 
price  of  U.S.  material  some  50’/  above  world 
prices,  the  tenders  for  60.(XK)  tonnes  urea  from 
“limited  world-wide  sources”  on  21  September 
and  5  October  were  withdrawn  and  reissued  in 
the  second  half  of  November.  Shipment  is  now 
scheduled  in  equal  parts  before  7  and  21 
February.  1962.  The  new  tender  may  not  be 
restricted  as  to  source  of  supply  although  U.S. 
material  may  get  preference  if  offered  at  prices 
no  higher  than  those  on  the  U.S.  domestic 
market.  ICA  is  expected  to  determine 
the  upper  limit  of  the  unit-N  prices. 
“  Free  ”  tenders  in  October  covered  the  pur¬ 
chase  of  36.000  tonnes  ammonium  sulphate. 
5,0(X)  tonnes  lime  ammonium  nitrate  and  7.0(K) 
tonnes  urea  in  respect  of  which  bids  originated 
wholly  from  Western  European  suppliers. 

Indonesia 

A  three-year  purchase  contract  for  the 
import  of  up  to  KKl.OOO  tonnes  urea  annually 
was  concluded  on  31  August  between  the 
Government  and  Japan  Ammonium  Sulphate 
Industry  Association.  Deliveries  will  start  in 
1962.  price  and  conditions  of  delivery  to  be 
negotiated  in  the  peritxJ  June /October  pre¬ 
ceding  the  year  of  delivery.  Failing  agreement 
Indonesia  is  free  to  seek  supplies  elsewhere. 
Indonesia  is  reported  to  have  the  right  to  select 
manufacturers  and  declare  the  actual  quantity 
to  be  imported. 

Japan 

Exports  of  nitrogenous  fertilizer  during 
the  year  ending  31  July.  1961.  totalled  318.(XX) 
tonnes  N.  Ammonium  sulphate  shipments  of 
837.369  tonnes  prtxiuct  were  66.347  tonnes 
(7.4°/ )  lower  than  in  the  preceding  fertilizer 
year  and  exports  of  urea  at  247.528  tonnes 
product — compared  with  294.612  tonnes  pro¬ 
duct  in  1960-61 — declined  by  as  much  as  16% 
Relatively  small  quantities  of  ammonium 
chloride  (2.911  tonnes)  and  ammonium  nitrate 
((600  tonnes)  and  substantial  deliveries  of 
ammonium  phosphates  and  compounds  (esti¬ 
mated  at  29.000  tonnes  N)  accounted  for  the 
balance  of  deliveries. 

Failure  to  secure  tender  contracts  financed 
by  ICA  in  some  of  her  traditional  markets  has 
prompted  individual  producers  to  intensify 
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sales  efforts.  Mitsubishi  Shoji  is  exporting  urea 
to  South  Korean  trading  firms  under  special 
import  licensing  arrangements  and  following 
the  export  of  1,750  tonnes  in  October  the  rate 
of  sales  is  reported  to  be  increasing.  In  India 
Mitsui  Bussan  has  recently  concluded  a 
triangular  barter  contract  for  28.0(M)  tonnes 
urea  to  be  shipjied  in  October /November. 
Indian  sugar  supplied  against  this  contract  is 
being  delivered  to  Malaya. 

Malaya 

The  project  sponsored  by  the  Ministry  of 
Agriculture  for  the  erection  of  a  urea  fertilizer 
factory  on  a  co-ojierative  basis  has  been  turned 
down  by  the  Government  of  Malaya  for  it 
considers  that  the  increasing  world  output  of 
urea  and  its  decline  in  price  would  make  the 
project  uneconomic  in  Malaya. 

The  nitrogen  fertilizer  project  by  Standard 
Vacuum  does  not  appear  to  be  affected  by  this 
decision  and  the  company  is  reported  to  be 
progressing  with  its  plans. 

China 

Following  prolonged  negotiations  between 
the  China  National  Chemicals  Imports  and 
Exports  Corporation  and  the  Mutsumi  Trading 
Company  of  Japan  the  latter  sold  50.(X)0  tons 
ammonium  chloride  for  delivery  extending  to 
November.  Delivery  will  be  made  by  Asahi 
Glass.  Toyo  Stxfa.  Tokyama  Soda  and  Ube 
Industries  each  supplying  I2.5{K)  tons.  This 
contract  reopens  fertilizer  trade  between  China 
and  Japan  which  has  been  interrupted  for  the 
past  three  years.  Further  imports  from  Japan- 
where  companies  other  than  Mutsumi  may 
participate  in  this  trade— of  urea,  ammonium 
sulphate  and  other  fertilizers  are  expected. 

South  Korea 

At  the  Government  tender  held  on  7 
September  in  respect  of  nitrogenous  fertilizer 
valued  at  $2.()50,(KX)  from  F.C.A.  funds  not 
subject  to  limitation  regarding  the  source  of 
supplies,  the  entire  contract  quantity  of  ammo¬ 
nium  sulphate  was  secured  by  Wotxlward 
Dickeson  and  Company  for  Consolidated 
Mining  and  Smelting  Company  of  Trail  against 
competition  from  Western  Europe,  Japan  and 


Australia.  No  U.S.  material  was  offered.  Japan 
secured  8.8(X)  tonnes  of  ammonium  chloride 
and  2,2(X)  tonnes  urea. 

Bids  have  been  invited  for  the  16  Novem¬ 
ber  from  world-wide  suppliers  for  urea  and 
ammonium  sulphate  totalling  about  22.7(X) 
tonnes  N. 

Taiwan 

The  National  Chinese  .State  -  owned  oil 
company  Chinese  Petroleum  Corporation  is. 
together  with  the  United  States  concerns  .Socony 
Mobil  Oil  Company  and  Allied  Chemical 
Corporation,  to  build  a  plant  in  northern  Taiwan 
for  the  pri>duction  of  urea  and  ammonia  from 
a  natural  gas  base.  Cost  of  the  plant,  to  be 
borne  35  per  cent  by  .Socony  Mobil,  35  per 
cent  by  Allied  Chemical  and  30  per  cent  by 
Chinese  Petroleum  and  possibly  other  sources, 
is  put  at  U.S.  $22,5(X).0(X).  Urea  capacity  will 
be  l(X),(X)()  tonnes. 

Vietnam 

Bidding  was  scheduled  in  Saigon  on  28 
October  for  procurement  on  a  limited  world¬ 
wide  basis  of  the  following  fertilizers  packed  in 
jute  bags;  lO.fXX)  tonnes  ammonium  sulphate. 
4.(XX)  tonnes  urea,  and  l,5(X)  tonnes  ammonium 
phosphate. 

El  Salvador 

On  30  .September  the  articles  of 
incorporation  of  the  El  .Salvador  affiliate  of 
Fertica  de  Panama  were  signed  by  representa¬ 
tives  of  the  project's  participants.  International 
Development  and  Investment  Corp.  (Cincin¬ 
nati),  .Standard  Oil  (New  Jersey).  Phoenix 
Rheinrohr  Corp.  (West  Germany )  and  investors 
from  El  .Salvador,  Panama  and  Costa  Rica. 
Site  clearance  will  start  in  about  three  months 
for  a  $5  million  plant  at  Acajutla.  to  produce 
complex  fertilizers,  ammonium  phosphate  and 
ammonium  sulphate.  The  plant  is  expected  to 
be  completed  in  early  1963. 

A  separate  but  interde|Xindent  plant  will 
be  built  by  the  group  at  Puntarenas,  Costa 
Rica,  to  produce  ammonium  nitrate  as  well  as 
complex  fertilizers.  Cost  will  be  about  $8 
million. 
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EXPORT  PRICES 


Under  generally  quiet  market  conditions 
the  level  of  world  prices  for  supplies  originating 
from  Western  Europe  and  Japan  appears  to 
have  weakened.  This  contrasts  with  the  high 
export  prices  of  U..S.  material  shipped  against 
ICA  procurement. 

Ammonium  Sulphate 

World  market  prices  range  from  $26  to 
$31  per  tonne  in  bulk  f.o.b.  Western  Europe, 
and  $38.50  to  $41  per  tonne  in  bulk  f.o.b. 
Japan.  U.,S.  material  is  offered  at  prices 
ranging  from  $40.45  to  $47.80  per  tonne  f.o.b. 
in  bags.  Offers  to  Pakistan  of  U.S.  material 
against  ICA  prtK'urement  ranged  from  $74.32 
to  $78.53  per  tonne  c.  &  f.  and  to  South  Korea 
from  $55.50  to  $56.45  c.  &  f.  The  sale  of 
Canadian  material  to  South  Korea  is  reported 
to  have  been  made  at  $37.70  per  tonne  c.  &  f. 
based  on  an  f.o.b.  price  for  bagged  material  of 
$31  per  tonne.  Offers  to  India  by  Western 
European  suppliers  including  U.K.  ranged  from 
$43  to  $45.26  per  ttinne  c.  &  f. 

Ammonium  Nitrate 

Current  quotations  for  ammonium  nitrate 
range  from  $56  to  $63  per  tonne  f.o.b.  Western 
Europe.  U.S.  material  in  a  recent  Korea  tender 
was  quoted  at  $70.34  and  $72.17  per  tonne 
f.o.b. 


for  20.5%  N  material.  Recent  offers  to  Pakistan 
of  West  German  material  of  26.5%  N  were 
made  at  $45.75  per  tonne  f.o.b.  and  of  U.S. 
material  at  $64.87  per  tonne  f.o.b.  In  Greece 
West  German  ammonium  sulphate  nitrate 
(26/  N)  received  impiirt  licences  at  $46.60  per 
tonnes  c.  &  f.  in  bags. 

Urea 

West  European  supplies  are  offered  at 
prices  ranging  upward  from  $70  per  tonne 
f.o.b.  Those  from  Japan  remain  predominantly 
at  $84  to  $93  per  tonne  in  bags  although  offers 
as  low  as  $74  continue  to  be  reported. 

In  various  tenders  to  Pakistan,  Japan 
offered  at  $80.50  to  $81.50  per  tonne  f.o.b.  or 
$85.50  per  tonne  c.  &  f.  (foreign  flag)  U.K. 
material  (46y  N)  was  offered  at  $71.32  per 
tonnes  f.o.b.  or  $83.70  per  tonne  c.  &  f. 
(foreign  flag).  Other  West  European  material 
was  offered  at  c.  &  f.  prices  of  $88.50  per  tonne 
and  U.S.  material  at  $132.68  per  tonne  f.o.b.  or 
$159.18  (U.S.  Tramp)  and  $158.18  (U.S.  Liner). 
Japanese  urea  to  South  Korea  was  sold  at 
$79.60  per  tonne  f.o.b.  and  U.S.  material 
against  ICA  prcKurement  was  offered  at 
$106.40  to  £109.58  per  tonne  f.o.b.  ($120.90  to 
$123.58  c.  &  f. )  In  Greece  500  tonnes  Italian 
urea  received  import  licences  at  $77.90  per 
tonne  c.  &  f.  in  50  kg.  jute  bags. 


Lime  Ammonium  Nitrate  Ammonium  Chloride 

Quotations  by  Western  European  suppliers  Japan  sold  to  South  Korea  at  $41.50  per 

range  from  $25  to  $32  per  tonne  f.o.b.  in  bulk  tonne  f.o.b.  containing  25%  N. 


U.S.A. 


DOMESTIC 


Listed  prices  of  fertilizer  grade  ammonia 
rose  to  $92  per  s.  ton  in  October,  except  in 
California  where  prices  remain  at  $74. 

Listings  for  urea  in  the  Autumn  season 
are  somewhat  lower  than  anticipated  earlier  in 
the  year  and  remain  subject  to  discount.  Bulk 
quantities  of  45%,  N  urea  will  be  sold  on  an 
f.o.b.  freight  equalised  basis  at  $85.25  a  ton 
during  October  to  December  although  quota¬ 
tions  of  $87.25  are  also  reported.  Bagged  urea 
is  $6  per  s.  ton  higher.  Ammonium  nitrate 


PRICES 

(33.5%o  N)  grade  is  listed  currently  at  $61  per 
s.  ton  following  the  increase  in  October  of  $3. 
A  further  increase  to  $3  to  $64  per  s.  ton  is 
due  in  January  1962.  Bagged  material  is  priced 
$6  per  s.  ton  higher. 

India 

Proposals  for  a  reduction  in  the  prices  of 
nitrogenous  fertilizers  and  the  constitution  of  a 
fertilizer  marketing  corporation  have  been  held 
up  due  to  differences  of  Ministeries  of  Food 
and  Agriculture  and  Finance.  The  Finance 
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Ministry  has  taken  the  view  that,  as  demand 
for  fertilizers  is  greater  than  supply,  there  is 
no  need  to  reduce  “the  prices  and  lose  revenue. 
The  Focxl  Ministrv,  however,  feels  that  unless 


an  adequate  supply  of  fertilizers  at  “reason¬ 
able”  prices  is  assured  to  the  farmer,  it  will  not 
be  possible  to  achieve  the  agricultural  targets 
set  up  in  the  Third  Five  Year  Plan. 
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.\iiiiiioiiiuni  nitrate 
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i'ertili/er  grade  (20..‘''’o  N) 
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(new  francs  per  100  kg. 
Nowmlirr 

W  ilhoiil  taxes  ith  taxes 

in  20-tonne  lots) 

Dci'vniluT 

Withoul  tsixes  With  t»\cs 

Without  taxes  With  laxe 

Ainnioniuni  sulphate 

20<’oN 
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2.S..S7 

2.3.bl 
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4b  "jN 

.SO.  1.3 

.S.S.70 

.SI..39 

.S7.I0 
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Lime  ammonium  nitrate 
(ammonitrate) 
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furrcni  domestic  prices  quoted  by  leading  producers  are  as  lollows:  — 

Aniiiioniuiii  sulphate  (21  N)  ...  .  ..  ,  Pesetas  3.(l.‘'d-3.2tM(  per  tonne  ex-v>oiks  in  bags 

l.iiiie  ainriuiniiiiii  nitrate  (20.5“,,  N)  Pesetas  3.305-3.375  per  tonne  ex-works  in  bags 

Calciiini  cyanamide  .  Pesetas  3. S25  per  tonne  ex-works  in  bags 

Parmers'  prices  are  augmented  b\  transport  charges  and  retailers  margins. 
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Netherlands 


Dfl.  per  100  kg. 
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i  Calcium  ammonium  nitrate  (23  N) 

1  7.45 

1  7.45 

1  7.9.' 

j  Calcium  nitrate^  . 

15.35 

15.35 

I5.S5 

1  Amninniiim  sulphate  . 

16.15 

16.15 
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1  Ammonium  phosphate  nitrate  (20  4  201+ 

24.40 

24.40 
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^  +  In  paper  hatts  nl  5(1  Kilns. 

Freights 

Marked  Quietness  in  Fertilizer  Shipments, 
Particularly  for  Nitrogenous  Materials 


A  Fi;  AT  UR  I:  of  recent  months  has  been 
an  extraordinary  quietness  in  the  ferti¬ 
lizer  sector,  especially  as  regards  ship¬ 
ments  of  nitrogenous  materials  in  the  normally 
active  trade  to  India  and  the  Far  East.  So  far 
as  mainland  China  is  concerned  it  is  widely 
suggested  that  chartering  is  hampered  not  by 
a  lack  of  desire  to  receive  goods,  but  by 
inability  to  pay  freight  owing  to  shortage  of 
foreign  exchange.  But,  of  course,  China,  and 
the  Soviet  Union  too,  have  a  large  amount  of 
foreign  tonnage  engaged  on  timecharter  which 


could  be  employed,  inter  alia,  to  load  ferti¬ 
lizers. 

Among  the  limited  number  of  charters 
concluded  in  recent  weeks  is  a  further  full 
cargo  of  calcium  ammonium  nitrate  fixed  from 
Bourgas  to  .South  China  at  81s.  a  ton  f.i.o. 
for  a  l(),(K)()-tonner.  A  similar  cargo  was  char¬ 
tered  from  British  Columbia  to  the  Pacific 
Coast  of  Mexico  at  S6.5().  Pacific  trade  was 
also  represented  by  the  engagement  (7f  a  further 
30.(MM)  tons  (in  3  bottoms)  to  carry  ammonium 
sulphate  in  bulk  from  Port  Moody,  B.C.,  to 
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South  Korea  at  S7.5(),  falling  to  S7.25  a  ton 
f.i.o.  for  end-year  positions.  Sulphate  from 
Lisbon  to  Chittagong  absorbed  another  1(),(KX)- 
tonner,  the  high  freight  of  S22  a  ton  (well  over 
double  the  current  open  market  value  for  the 
trip)  being  explained  by  the  fact  that  the  ship 
sails  under  the  United  States  flag  and  benefits 
from  the  Cargo  Preference  Acts  {5()-5()  Rule) 
because  the  cargo  is  financed  from  American 
funds. 

Conventional  Sized  Tramps  Needed 

Without  doubt  much  of  the  difficulty  in 
arranging  business  to-day  stems  from  a  tem¬ 
porary  balance  between  the  supply  of  and 
demand  for  tramp  ships  of  conventional  size 
Recent  slackness  in  chartering  is  due  mainly 
to  a  widening  gap  between  the  ideas  of  ship¬ 
owners  and  the  freight  rates  which  shippers 
are  willing  to  concede.  .Shipowners  do  not  yet 
feel  strong  enough  to  force  an  issue  and 
charterers  are  reluctant  to  pay  increased 
freights,  even  when  pressed  to  ship,  from  fear 
of  sparking  off  another  really  steep  rise  in 
freights.  In  some  quarters  it  is  also  hoped  that 
the  very  heavy  call  for  carriers  on  the  part 
of  .lapan,  China  and  the  U.S.S.R.  which  has 
characterised  the  past  nine  months  will  tail 
off  and  bring  a  general  easement.  This  may 
happen  but  on  the  other  hand,  during  the 
coming  winter,  apart  from  unpredictable  poli¬ 


tical  events,  adverse  weather  conditions  could 
have  the  opposite  effect.  One  of  the  major 
faults  is  the  coal  supply  situation  in  the  U.K. 

Effect  of  U.K.  Coal  Situation 

At  present  reserve  coal  stocks  in  the  U.K., 
at  pithead  and  opencast  sites,  are  22  million 
tons,  although  12  millions  down  on  a  year  ago, 
still  appear  statistically  to  be  an  adequate 
reserve  against  emergencies,  but  official  statistics 
show  that  distributed  stocks  of  the  large  coal  on 
which  coking  ovens,  the  steel  industry  and 
domestic  users  depend,  amount  to  no  more 
than  some  15  days  normal  winter  consump¬ 
tion.  If  this  year  and  early  in  1962  the  recent 
spell  of  mild  winters  is  broken  and  a  sudden 
need  arises  for  foreign  cols  it  will  be  far  harder 
to  meet  than  in  the  past.  As  many  vessels  are 
tied  up  in  the  Far  East  and  engaged  on  long 
voyages,  and  there  is  no  longer  any  pool  of 
tonnage  able  to  ballast  readily  across  to  Flamp- 
ton  Roads,  the  impact  of  this  or  similar  factors, 
in  the  grain  trade  for  instance,  are  unlikely  to 
result  in  a  new  boom,  but  would  be  adequate 
to  cause  a  substantial  hardening  of  rates. 

The  following  statistics  of  fertilizer 
freights  are  based  mainly  on  known  charter- 
ings;  but  when  no  recent  information  is  avail¬ 
able  “  notional  "  rates  are  quoted,  based  on 
bookings  for  other  commodities  on  similar 
routes. 


Fertilizer  Freights* 
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New  Fluohmic  Furnace 
by  Shawinigan  for 
Cyanide  Production 


High  product  yield 
and  process  efficiency 


The  hydrogen  cyanide  re* 
actor  at  Shawinigan  Chemi* 
cals  Limited  cyanide  plant 


HYDRot'iANic  acid  is  produced  hy 
Shawinigan  Chemicals  Limited  of 
Canada,  using  a  new  priK'ess  based  on 
ihe  Fluohmic  furnace  which  the  company  has 
recently  perfected. 

The  Fluohmic  furnace  process  is  based 
on  the  discovery  that  a  gas-fluidized  bed  of 
conductive-coke  particles,  when  heated  by 
application  of  electric  current,  becomes  a 
chemical  reactor  if  the  right  gas  is  used. 

Carbon  is  the  only  satisfactory  bed- 
material  so  far  discovered,  but  the  fluidizing 
gases  and  the  resulting  reactions  can  be  widely 
varied.  Thus  the  furnace  can  be  considered  for 
a  great  variety  of  proces.ses  which  have  high 
energy  requirements,  require  rapid  heating  and 
high  temperature. 

Feed  Gas 

Shawinigan  has  now  built  Canada’s  first 
sexfium  cyanide  plant.  Ammonia  and  an  un¬ 
named  hydnKarbon  are  used.  Such  is  the 
versatility  of  the  Fluohmic  prcKess  that  FICN 
can  be  prexiuced  by  passing  ammonia  through 
a  carbon  bed.  the  carbon  reacting  directly  to 
provide  the  C  for  the  cyanide  radical,  or  by 
passing  through  the  bed  a  mixture  of  ammonia 
and  an  unspecified  hydrcKarbon.  or  a  mixture 


(T  ammonia  and  propane,  ammonia  and 
methane,  and  even  natural  gas.  The  feed  gas 
may  also  be  ammonia  with  small  amounts  of 
added  carbon  disulphide  and.  as  another 
variant,  the  carbon  bed  may  consist  of 
petroleum  coke.  One  of  the  prtK'ess  features  is 
the  removal  of  sulphur,  if  present,  from  the 
coke  and  the  simultaneous  pnxluction  of  small 
quantities  of  carbon  disulphide. 

The  percentage  of  FICN  in  the  prexiuct 
gas  and  the  HCN  yield  on  ammonia  feed  are 
appreciably  higher  with  a  mixed  ammonia- 
hydrocarbon  feed,  according  to  Shawinigan’s 
patent  claims.  Experimental  results  indicate, 
however,  that  whatever  the  feed  gas  or  mixture, 
ammonia  conversion  is  well  over  98  / .  Process 
efficiency  of  .Shawinigan's  full-scale  plant  is 
reported  as  exceeding  90  ' . 

Besides  the  advantages  of  versatility  in 
raw  materials,  the  process  has  the  key  advan¬ 
tage  that  no  expensive  easily-poisoned  catalyst 
is  required.  Use  of  electric  current  ensures 
rapid  heating  of  the  reaction  bed  to  provide 
the  energy  required  for  highly  endothermic 
reactions.  The  current,  preferably  A.C.  because 
of  ease  of  regulation  and  easier  transforming, 
has  an  additional  role  to  play— po.ssibly  through 
surface  ionization  of  the  particles  by  which 
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yields  above  the  theoretical  exjiected  value  are 
obtained.  The  high  temperature  attained  can 
be  controlled  within  a  fairly  constant  and 
narrow  range,  thereby  adding  another  advan¬ 
tage  to  the  prcKess. 

With  straight  ammonia  feed,  some  HCN 
is  formed  by  direct  reaction  of  the  carbon  or 
coke  bed 

NH.n  C  =Ht  N  i  H. 
and  2NHi  =  N.-+3H.. 

When  hydrocarbon  is  also  used  the  above 
reactions  take  place  together  with  one 
such  as; — 

C  iU.-  3NH  |-.3H(  N  7Hj 


Process  Apparatus 

Details  are  lacking  of  the  process  apparatus 
but  the  Shaw'inigan  patent  indicates  tw'o.  In 
one.  electrical  current  is  passed  directly  through 
the  reaction  zone  which  is  fluidized  by  the 
reaction  gas.  Hence  reaction  zone  and  fluidized 
bed  are  one  and  the  same.  In  the  second  type 
which  allows  close  and  readily-controlled  con¬ 
tact  times,  the  reaction  zone  and  the  fluidized 
bed  are  separated  and  connected  by  a  transfer 
line  reactor  by  which  carbon  particles  from 
the  bed  are  continuously  withdrawn  mixed 
with  the  reactant  gas  for  the  desired  contact, 
then  separated  and  returned  to  the  bed 
Fluidization  in  this  case  is  effected  by  an  inert 
gas.  Temperatures  ranging  from  l.300°C  to 
1.6()()°C  are  used  and  contact  time  varies  from 
0.5  to  0.1  seconds,  although  this  can  be 


Increases  yield  to  85-90% 

Produces  water-free  product  of  low  NH:  content 
Cuts  operating  and  maintenance  costs 
Eliminates  tarry  polymers 

Produces  by-product  hydrogen  of  98  .  purity. 


expanded  in  either  direction.  The  high-purity 
hydrogen  obtained  in  the  reaction  can  be  used 
for  prtxiuction  of  anhydrous  hydr(x:hloric 
acid  for  vinyl  chloride  production. 


Although  no  catalyst  is  used,  volatile 
sulphur  compounds  have  been  found  to 
promote  the  ammonia-carbon  reaction.  The 
sulphur  values  may  be  in  the  form  of  small 
amounts  of  carbon  disulphide  added  to  the 
reaction  gas.  Fluidized  beds  of  petroleum  coke 
containing  sulphur  compounds  also  gave  higher 
prcxluct  yields. 


HCN  Recovery 

Hydrogen  cyanide  is  recovered  from  the 
reactor  gases  (mainly  hydrogen,  HCN  and 
nitrogen)  by  conventional  scrubbing  and 
absorption  techniques,  followed  by  purification 
and  liquefaction.  The  amount  of  unreacted 
ammonia  in  the  effluent  gases  is  stated  to  be 
very  low;  it  can  be  neutralized  with  sulphuric 
acid  and  bled  from  the  recovery  section  to 
prevent  ammonium  salt  build  up.  Absence  of 
water  and  the  low  concentration  of  unreacted 


Diagramatic  scheme  of 
the  Shawinigan  hydrogen 
cyanide  process 
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ammDiiia  niininiise  formalion  of  “  aziilniic " 
acids  (undesirable  polymerazation  products 
formed  at  high  temperatures  by  HCN  and  NH, 
in  the  presence  of  moisture),  which  reduce 
prcxluct  yield  and  foul  the  heat  transfer 
surfaces. 

I'he  yield  of  hydrogen  cyanide  based  on 
ammonia  or  hydrocarbons  is  20  /  to  25  / 
better  and  is  of  the  order  of  85-90  / ;  with 
about  0.3°/  unreacted  or  decomposed 
ammonia.  Carbon  pellets  have  proved  to  be 
the  only  successful  heat-conducting  material  to 
date  and  their  life  is  indefinite  as  the  design 
includes  recovery  and  recirculation  of  carbon 
that  is  formed  in  the  reaction.  Since  the  bulk 
of  the  unreacted  hydrtx'arbon  is  decomposed  to 
its  elements,  there  is  a  small  net  increase  in 
carbon. 


Tail  Gas  Recovery  at  a 
Nitric  Acid  Plant 

PRODUCI  RS  faced  with  the  problems  of 
pollution  due  to  nitrogen  oxide  and  the 
high  prices  for  natural  gas  as  raw  material 
for  ammonia  synthesis  may  consider  the 
advantages  offered  by  the  Du  Pont-Englehard 
catalytic  process.  Now  in  operation  at  the 
Gibbsiown.  N.J.,  works  of  E.l.  Du  Pont  de 
Nemours  and  Company,  the  new  route  com¬ 
bines  two  systems — a  Du  Pont  hydrogen- 
purification  system  and  a  catalytic  system 
developed  by  Englehard  Industries  Inc., 
Newark.  N.J.,  for  converting  nitrogen  oxides 
into  nitrogen.  Reduction  of  nitrogen  oxides  to 
elemental  N  and  water  is  effected  with  hydrogen 
obtained  from  steam-methane  reforming.  The 
nitrogen  from  the  tail  gas  is  used  in  the 
ass(x:iated  liquefaction-fractionation  system  to 
separate  carbon  monoxide  and  carbon  dioxide 
from  hydrogen. 

Process  Employed 

In  the  prcKess.  nitric  acid  tail  gas.  contain¬ 
ing  97  to  98%  nitrogen  in  addition  to  nitrogen 
oxides,  is  passed  through  a  scrubber  to  remove 
water  vapours;  it  is  then  combined  with  a 


A  side  effect  of  interest  is  that  the  electrical 
energy  source  affects  the  carbon  pellets  — 
possibly  through  surface  ionization— and  yields 
are  higher  than  were  expected  theoretically. 

The  economics  of  the  Fluohmic  process 
applied  the  prcxluction  of  hydrogen  cyanide, 
titanium  tetrachloride,  to  desulphurize  coke,  and 
to  make  carbon  disulphide,  will  be  determined 
by  cost  of  the  source  of  energy,  i.e.,  electricity 
or  other  raw  material  and  energy  consumption 
per  lb.  of  HCN  based  on  propane  feedstock  is 
propane  ().64lb.,  ammonia  0.741b..  electricity 
2.7  KWh  power  0.05 /gal.  propane  or 
S0.25/ 1,000  s.c.f.  natural  gas.  About  38  s.c.f. 
of  98%  pure  hydrogen  are  obtained.  Shawinig- 
an  have  licenced  the  Fluohmic  process  to 
the  Lummus  Company,  New  York,  who 
constructed  Shawinigan's  commercial  plant  at 
Montreal. 


Attractions  of  the  Du  Pont  — 
Englehard  process 

hydrogen-rich  recycle  stream  of  mixed  hydrogen 
and  nitrogen.  The  tail  gas  and  recycle  streams 
are  controlled  to  give  10  to  20  /  hydrogen  over 
the  quantity  theoretically  required  for  the 
reducing  reaction  and  the  combined  stream  is 
passed  through  a  palladium-catalyst  reactor, 
where  the  nitrogen  oxides  are  reduced  and  then 
sent  to  a  scrubber. 

Elimination  of  Oxides 

Any  oxides  remaining  are  eliminated  at 
this  stage.  The  hydrogen-nitrogen  mixture 
leaving  the  scrubber  is  combined  with  impure 
hydrogen  from  the  steam-methane  reformer  and 
then  passed  to  the  liquefaction-fractionation 
system,  where  carbon  monoxide  and  carbon 
dioxide  from  the  reformer  are  removed.  The 
recycle  is  separated  as  a  side  stream  and  a 
synthesis  gas  containing  hydrogen  and  nitrogen 
in  a  three-to-one  volume  ratio  is  pnxfuced. 

Economics  of  the  Du  Pont-Englehard 
prcxxss  are  difficult  to  define  because  of  the 
complexities  of  the  interrelationship  between 
nitrogen  sources  and  reforming  systems,  but  it 
is  cortsidered  that  the  process  will  prove  useful 
in  a  variety  of  special  applications. 


1 


I.C.I.'s  Improved  Catalyst 
for  Ammonia  Production 

An  improvm)  form  of  catalyst  for  the 
formation  of  ammonia  from  nitrogen  and 
hydrogen  is  described  in  a  patent  granted 
to  lm|')erial  Chemical  Industries  (B.P.  850,843). 

The  fused-iron  type  of  catalyst  commonly 
used  in  this  synthesis  is  prepared  by  the  fusion 
of  iron  oxides  with  various  promoters.  The 
fused  mass  is  either  allowed  to  cool  in  situ  or 
it  may  be  poured  oft  in  the  molten  state  and 
chill  cast.  In  either  case  the  mass  is  then 
crushed  and  graded  to  a  given  size  range  for 
use  in  the  catalytic  converter. 

Catalysts  produced  in  this  way  are 
heterogeneous  and  the  particles  vary  consider¬ 
ably  in  size  and  are  uneven  in  shape.  The 
variations  in  shape  and  size  cause  packing 
difficulties  which  leads  to  gas  channelling  in 
the  converter,  producing  in  turn  large  tempera¬ 
ture  variations  inside  the  converter.  Local 
overheating  occurs,  which  may  lead  to  de¬ 
activation  and  phvscial  deterioration  of  the 
catalyst  in  part  of  the  bed.  Moreover,  when 
channelling  occurs,  only  a  small  part  of  the 
catalyst  is  being  used  and  the  output  of  prixluct 
per  unit  volume  of  catalyst  may  be  low. 

Uniform  Particles 

The  I.C.I.  patent  describes  a  process  for 
producing  the  catalyst  in  the  form  of  particles 
of  uniform  shape  and  size.  In  a  typical  appli¬ 
cation  of  the  method,  a  mixture  of  iron  oxide 
with  smaller  quantities  of,  for  example, 
potassium  carbonate,  calcium  carbonate  and 
alumina,  is  extruded  using  starch  or  alginate 
solution  as  a  binding  agent.  The  extrusions  are 
then  cut  up  into  pieces  of  suitable  length,  dried 
at  about  I20°C  and  heated  at  1,000  to  l.500°C 
in  a  furnace. 

After  cutting  up  but  before  drying  and 
firing,  the  extrusions  can  be  subjected  to  a 
rolling  pnxress  to  produce  spherical  particles. 
Alternatively,  spherical  particles  may  be 
obtained  by  producing  the  catalyst  by  rotating 
the  constituents  in  a  cylinder,  into  which  the 
binding  agent  is  sprayed. 

A  further  alternative  is  to  form  the  initial 
catalytic  material  into  pellets  before  sintering. 


A  suitable  pelleting  agent  is  3  /  by  weight  of 
graphite. 


Ammonia  Synthesis 

A  mixture  of  2.000  grams  of  magnetite.  48 
grams  potassium  carbonate.  76  grams  calcium 
carbonate  and  48  grams  alumina  was  prepared 
and  to  it  was  added  3  /  by  weight  of  an  ' 
alginate  solution,  consisting  of  5  /  by  weight  of 
magnesium  alginate  in  water.  The  mass  so 
produced  was  extruded,  the  extrusions  were  cut  ^ 
into  pieces  one  inch  in  length,  and  the  pieces 
were  dried  at  120°  for  two  hours.  The  pieces 
were  then  fired  at  l,4()()°C  for  30  minutes  and 
allowed  to  cool  slowly. 

In  the  production  of  ammonia  using  this 
catalyst,  a  nitrogen -hydrogen  mixture  of 
volume  ratio  1:3  was  passed  at  a  pressure  of 
250  atmospheres  over  the  catalyst  maintained 
at  a  temperature  of  450°C.  The  relation 
between  the  space  velocity  in  litres  of  gas  per 
hour  through  each  litre  of  catalyst-filled  space 
and  the  percentage  conversion  of  the  mixture 
is  shown  below: 
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fhe  connection  between  temperature  and 
conversion  was  carried  out  a  space  velocity  of 
20.000.  The  fiercentage  conversion  is 
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Chemetron  to  market  in  U.S.A. 

The  ammonia  synthesis  catalyst  35-4, 
developed  by  Imperial  Chemical  Industries  Ltd. 
is  to  be  marketed  on  an  exclusive  basis,  in  the 
U.S.A.  and  other  countries  by  Chemetron 
Corporation.  Chicago.  The  catalyst  is  a 
granular  triple-promoted  iron  oxide  and  is 
used  in  40  converters  at  17  ammonia  synthesis 
plants  in  the  U.K.  and  other  countries. 
Chemetron  now  markets  Girdler  catalysts. 
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^  Current  Assessment  of  the 
Pechiney-Grace  Urea  Process 

» 

Ammonia  recovery  system  is 
^  addition  to  original  process 


Pechiney>Gracc  urea  plant  at 
Memphis.  Left  to  Right:  Urea 
solution  evaporators,  prilling 
tower  and  autoclave  behind 
carbamate  decomposers 


»SucclSSFUL  operation  of  the  Pechiney- 
Grace  urea  process*  at  W.  R.  Grace's 
Memphis  plant  has  been  confirmed. 
Orginally  installed  in  1957.  W.  R.  Grace  and 
Foster  Wheeler  have  carried  out  important 

•  modifications  resulting  in  improvements  in 
plant  equipment  as  well  as  in  greater 
efficiency  of  the  process.  During  the 
^  period  of  operation  the  urea  plant  has  been 
run  continuously,  with  minimum  maintenance, 
and  has  produced  a  high  quality,  oil-free  pro- 
duct  in  good  yields.  Also,  corrosion  problems 
A  have  been  largely  eliminated.  The  Pechiney- 


Grace  urea  process  is  licensed  by  Foster- 
Wheeler  Corporation  in  New  York. 

Why  has  the  Memphis  plant  been 
operating  so  successfully?  The  reason  lies  in 
the  number  of  improvements  in  plant  equip¬ 
ment  as  well  as  in  the  efficient  nature  of  the 
process. 

Wide  Use  of  Aluminium 

“  Practically  a  monument  to  aluminium," 
is  how  Foster-Wheeler  Corporation  describe 
Grace's  Memphis  plant,  for  this  metal  is  used 
for  most  of  the  piping,  tanks  and  other  equip- 
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iiienl  where  processing  leniperulures  permit. 
The  carbamate  decomposer  is  now  made  of 
aluminium  —  the  previous  one  was  made  in 
alloy.  For  pressure  —  3.000  p.s.i.  —  service, 
stainless  or  Ampco  No.  8  alloy  is  used  and 
only  where  ammonia  or  COj  is  handled,  carbon 
steel  is  used. 


Valves 

Inlet  valves  for  introducing  ammonia, 
carbon  dioxide  and  carbamate  oil  slurry  to  the 
autoclaves  have  been  improved.  The  valves 
have  Hastelloy  alloy  C  seats.  316  stainless  steel 
bodies  and  use  silver  gaskets  and  op)erate  under 
3.(K)0  p.s.i.  pressure;  no  maintenance  is 
necessary  between  yearly  turn-arounds.  A 
notable  advantage  is  that  the  present  valves  can 
be  easily  closed  by  one  man.  These  valves 
are  produced  by  The  Annin  Company.  Monte¬ 
bello.  California. 


Power 

It  has  been  found  that  only  a  minimum 
power  is  needed  to  operate  the  plant.  One  ton 
of  urea  requires  150  kwh.  with  all  electric 
drives.  Electricity  requirements  can  even  be 
reduced  by  50  kwh.  by  using  steam  turbines 
for  several  of  the  large  pumps.  Turbine 
exhaust  steam  will  supply  50  p.s.i.g.  steam 
required  for  synthesis  as  well  as  that  needed 
for  the  finishing  section. 


Reactor  equipment 

Four  6.750-gallon  reactors  constructed  of 
aluminium  are  used  which  employ  gas  impellers 
and  hood  rings,  with  gas  underfeed.  These  are 
made  by  the  Turbo-Mixer  Division.  General 
American  Transportation  Corporation. 
Chicago.  Illinois. 

In  designing  the  present  units,  the  turbo¬ 
gas-absorber  was  studied  on  a  pilot  scale  for 
maximum  efficiency  in  absorption  and  reaction 
rate  and  heat  transfer  within  the  reactor.  As 
a  result  of  this  work,  the  present  units  were 
built,  which  were  scaled-up  from  a  pilot-plant 
model  and  are  65  times  as  large. 

The  units  use  40-h.p.  drives  with  special 
shaft  and  drive  construction.  Bearings  are  pro- 


Autoclaves 

The  process  uses  oil  as  a  carrier  and  this 
permits  use  of  autoclaves  of  simple  design  to 
serve  as  reaction  chambers.  The  oil  takes  up 
the  heat  liberated  by  the  highly  exothermic 
reaction  when  forming  ammonium  carbamate 
from  ammonia  and  carbon  dioxide  and  then 
serves  as  a  heat  source  for  the  reaction  to  urea 
from  ammonium  carbamate  which  is  slightly 
endothermic.  No  external  heat  transfer  surface 
is  required  for  the  autoclave. 


Part  of  the  urea  plant. 
Left:  Spill  recycle  tank. 
Right:  Prill  cooler 
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vided  externally  to  support  the  shaft,  and 
eliminate  points  of  crystal  accumulation  and 
wear  within  the  reactor. 

Incrustation  of  the  reactor  has  been 
eliminated  in  the  reactors  as  now  designed 
and  the  cleaning  cycle  on  the  external  heat 
exhangers  has  been  lengthened  to  45  days,  as 
against  14  days  for  earlier  cleaning  cycles. 

Evaporator  Improvements 

Use  of  a  Turbo-Film  pnKCssor  as  the  last 
stage  in  the  evaporation  of  urea  in  the  finishing 
area  is  another  important  improvement. 
Evaporation  takes  place  in  this  unit  under  28in. 
Hg-vacuum  at  29()°F'.  As  the  urea  has  only  a 
short  residence  in  the  unit  of  about  28  seconds, 
biuret  formation  is  kept  to  about  I  /  in  the 
prilled  prcxluct.  Up  to  200  tons  a  day  has  been 
processed  through  one  evaporator,  which  has 
been  developed  by  Rodney  Hunt  Machine 
Company.  Orange,  Massachusetts. 

Dehydrator  Centrifuge 

To  separate  urea  crystals  from  the  mother 
liquor  a  Sharpies  Super-D-Hydrator  centrifuge 
is  used.  Crystals  enter  the  centrifuge  containing 
about  50 /o  water  and  leave  with  a  content  of 
2f7  and  pass  to  dryer.  The  centrifuge  which 
can  handle  150  tons  of  urea  a  day  goes  through 
a  cycle  of  loading,  spinning  and  flushing  with 
demineralized  water.  Operation  is  continuous 
and  automatic. 

Recovering  Ammonia 

An  important  improvement  that  has  been 
added  to  the  original  process  is  an  ammonia 
recovery  system  which  helps  to  keep  yields  at 
a  high  level.  Vent  streams  from  the  reactor, 
flash  tanks  and  other  processing  points  pass 
to  an  absorber  for  recovery  of  ammonia,  then 
to  a  stripper  for  desorption  of  ammonia,  which 
is  returned  to  a  synthesis  stripper  where  CO, 
is  added.  About  15  tons  of  ammonia  is  re¬ 
covered  per  day  —  giving  a  daily  saving  of 
$700  to  $1,000. 

Corrosion  Overcome 

By  using  oil  and  eliminating  oxygen, 
corrosion  problems  have  not  been  encountered. 


Urea  crystallizer  at  the  Memphis  plant 


The  oil  slurry  recycle  method  is  a  major  factor 
in  efficiency  of  the  prtKess,  eliminating  necessity 
of  absorbents  to  separate  NH,  from  CO,..  Also, 
pumps  can  be  employed  rather  than  com¬ 
pressors.  with  savings  in  capital  costs  and 
power,  and  despite  oil  being  used  in  the 
process,  the  urea  produced  contains  no  more 
oil  than  urea  made  by  other  processes,  and 
usually  has  less  (a  few  parts  per  million). 

Plants  in  Operation 

Two  large  urea  production  plants  in  the 
United  States  which  have  been  designed  and 
built  in  recent  years  by  Foster  Wheeler  are 
those  for  Deere  and  Company.  Pryor,  Oklaho¬ 
ma  and  Grace  Chemical  Company,  WoodsUx:k. 
Tennessee.  Both  plants  use  the  Pechiney-Grace 
process  and  have  a  urea  production  capacity  of 
about  ISO.tXM)  tons  a  year. 
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Increasing  Use  of  Gaseous 
Nitrogen  in  Steel  Treatment 


Incandescent  Heat  Co/s 
plants  for  export 


Packaged  Hy-nitrogen  generator 
using  hydrogen  fuel,  capacity 
250  c.f.h.  Supplied  by  Incan- 
descant  Heat  Company  to  Klip 
Fontain  Organic  Products,  South 
Africa 


ANhw  process  for  the  production  of 
nitrogen /hydrogen  mixtures  from  blast 
furnace  gas  at  low  cost  has  been 
developed  by  the  Incandescent  Heat  Company 
Limited,  Cornwall  Road.  Smethwick.  Birming¬ 
ham,  England.  Nitrogen  with  I  to  77 
hydrogen,  known  as  Hy-Nitrogen,  is  increasing¬ 
ly  used  in  the  heat  treatment  of  steel  strip  and 
sheet.  It  provides  an  inert  atmosphere  for  bright 
annealing,  and  does  not  form  soot  during 
cooling  since  it  contains  no  CO. 

Hydrogen  is  present  in  sufficient  quantity 
to  combine  with  any  oxygen  leaking  into  the 
furnace  and  also  to  prevent  water  vapour  from 
causing  blueing. 

Low  operating  costs 

Operating  costs  of  the  process  are  low; 
taking  coke  oven  gas  at  6d.  a  therm,  the  plant 
pRxfuces  nitrogen /hydrogen  mixtures  at  a  cost 
of  about  Is.  6d.  per  I, ()()()  cu.  ft.  The  plant  is 
designed  for  continuous  running  with  minimum 
shut-down.  All  coolers  can  be  maintained  on 
the  water  side  while  the  plant  is  running. 

Blast  furnace  gas.  which  contains  about 
30 7o  carbon  monoxide,  together  with  a  small 
amount  of  hydrogen,  the  balance  being  nitrogen 
and  carbon  dioxide,  is  partially  burnt  in  a 
specially  designed  burner  tiring  into  a  well 
insulated  refractory  lined  chamber.  The  design 
of  the  plant  is  equally  suitable  for  town  gas. 
propane  or  butane.  The  gases  then  pass  through 
a  heat  exchanger  and  cooler  to  reduce  the 
temperature  to  within  a  few  degrees  of  ambient. 


Carbon  dioxide  is  then  removed  in  a  mono- 
ethanolamine  absorber. 

The  gas  leaving  the  absorber  is  within  the 
limits:  nitrogen  93  to  99%,  carbon  monoxide 
I  to  77c.  Steam  is  introduced  at  this  stage  and 
the  gases  are  preheated  prior  to  entering  the 
shift  reactor  where  CO  is  converted  to  CO.  and 
an  equivalent  volume  of  hydrogen  is  produced. 

CO,  Removed 

The  CO.  produced  is  removed  in  a  second 
absorber,  again  using  monoethanolamine,  and 
the  wet  hydrogen/nitrogen  mixture  leaves  the 
plant. 

Final  drying,  to  any  desired  level,  may  be 
effected  by  cooling  in  a  refrigerator  unit 
followed  by  passing  through  an  Incandescent 
dessicant  type  Hydromaster  drier. 

Little  Attention  Required 

Designed  to  operate  with  little  attention, 
it  is  claimed  that  all  sizes  of  plant  only  require 
the  part-time  services  of  one  man.  Basic  designs 
now  available  cover  10,000,  25,000.  750,000 
and  100,000  s.c.f.h.  Installations  can,  however, 
be  designed  to  meet  customers’  requirements. 

A  contract  for  three  gas-generators  to  be 
installed  in  a  large  Belgian  steelworks  has  been 
received  by  the  Gas  Atmospheres  Division  of 
the  Incandescent  Heat  Company  Limited.  Each 
generator  will  produce  10,000  s.c.f.h.  of  a 
nitrogen /hydrogen  mixture  in  which  the 
hydrogen  content  can  be  varied  between  I 
and  l27o.  and  the  percentage  of  carbon 
dioxide  and  carbon  monoxide  is  very  low. 


Ammonium  Sulphate  Production 
at  Port  Kembla 


Simon>Carves  evaporative 
process  employed 


INCLUDLi)  in  the  new  coke-oven  by-product 
plant  now  under  construction  at  Port 
Kembla.  Australia,  for  the  Australian  Iron 
and  Steel  Company  by  Simcm-Carves  Ltd.,  will 
be  a  by-pnxluct  ammonium  sulphate  plant.  It 
will  have  a  production  capacity  of  55  tons  of 
ammonium  sulphate  a  day  and  will  employ  the 
latest  Simon-Carves  evaporative  process. 

Separate  Ammonia  Recovery 

The  advantage  of  the  evaporative  process 
is  that  ammonia  recovery  is  entirely  separate 
from  the  pnxiuction  of  sulphate  crystals,  and 
compared  with  the  semi-direct  process  allows 
recovery  to  be  effected  as  and  when  convenient. 
This  is  achieved  by  recovering  ammonia  as  a 
strong  but  unsaturated  solution  of  ammonium 
sulphate.  Sulphate  crystals  can  be  produced 
subsequently  by  concentrating  the  solution  in 
an  evaporator,  the  crystals  being  separated  in 
the  usual  way  by  centrifuge. 

As  the  evaporative  process  requires  no  gas 
heaters,  it  is  possible  to  install  the  plant  where 
a  semi-direct  plant  of  comparable  throughput 
could  not  be  accommodated.  Another  advantage 
is  that  as  evaporator,  centrifuge  and  ancillary 
plant  run  only  intermittently,  a  regular  main¬ 
tenance  programme  is  easily  arranged  without 
interfering  with  salt  production. 

Plant  and  Process 

The  evaporative  sulphate  plant  consists  of 
an  asborber,  a  vacuum  evaporator,  a  cone 


separator  and  a  centrifuge,  and  ancillary  plant 
including  a  salt  dryer  and  salt  handling, 
storage  facilities  for  liquor  and  acid,  and  circu¬ 
lating  pumps  complete  the  equipment. 

Ammonia  is  recovered  from  the  condenser 
liquor  in  the  normal  way  by  a  still  which 
delivers  its  vapours  to  the  gas  stream  before 
the  absorber.  The  absorber  is  a  simply-designed 
bubble  hocxJ  tower  with  two  effects,  each 
having  a  single  large  ho(xl  with  slotted  sides; 
the  vessel  is  constructed  in  Monel  metal  and  is 
slightly  smaller  than  a  semi-direct  saturator  of 
equivalent  capacity.  Dilute  sulphuric  acid  is 
pumped  to  the  top  tray  of  the  absorber  and 
flows  through  it  countercurrent  to  the  gas 
stream,  absorbing  the  gaseous  ammonia;  the 
circulation  rate  and  the  amount  of  fresh  acid 
added  to  the  system  are  adjusted  so  that  the 
bleed-off  consists  of  a  concentrated  solution 
of  ammonium  sulphate  just  below  the  satura¬ 
tion  point.  This  solution  is  stored,  and  is 
pumped  to  the  evaporator  as  required. 

The  Evaporator 

The  evapc^rator  is  of  the  normal  callandria- 
type  operating  under  reduced  pressure,  the 
vacuum  being  maintained  by  a  jet  condenser. 
Water  is  driven  off  and  sulphate  crystals  are 
produced;  the  crystals  are  then  pump)ed  from 
the  bottom  of  the  evaporator  to  a  separating 
cone,  where  they  collect  at  the  bottom.  Surplus 
liquor  is  returned  to  the  absorber  circulating 
system.  From  the  cone  the  crystal  magma  flows 


Flow  diagram  of  the 
Stmon-Carves  evapora¬ 
tive  process 


(33) 


I 


to  the  centrifuge  where  the  liquor  is  separated 
from  the  crystals  and  returned  to  the  circulating 
system.  From  the  centrifuge  the  crystals  are 
handled  in  the  normal  way. 

Plants  built 

The  first  evaporative  plant  was  installed 
by  .Simon-Carves  l.td.  in  1926.  It  pnxiuced  six 


tons  of  ammonium  sulphate  a  day.  A  similar 
type  of  plant  was  built  for  United  Coke  and 
Chemical  Company  Ltd.,  at  Orgreave,  near 
•Sheffield.  A  third  evaporative  plant  has  since 
been  put  into  operation  for  John  Summers  and 
Sons  l.td.  at  Hawarden  Bridge  Steelworks,  at 
Shotton. 


nr 
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Ammonium  Nitrate  via 
the  Stengel  Process 


PTFE  piping  overcomes 
corrosion  problems 


Flow  diagram  of  the  Stengel 
process  for  ammonium  nitrate 


Usi  of  the  Stengel  process  creates  corro¬ 
sion  problems  for  which  there  has  been 
no  simple  or  economic  solution  until 
recently.  In  the  process  58/,  boiling  nitric- 
acid  at  3I()°-330°F  and  50  p.s.i.  is  reacted 
with  vafxiurized  and  superheated  liquid  anhy¬ 
drous  ammonia  at  225°  F.  and  dissolved 
ammonium  nitrate  tines  at  3.5()°-4()()°F. 


Process  Outline 

The  reaction  product  passes  to  a  separator 
where  heated  air  is  intrtxluced  to  reduce  water 
content.  Molten  ammonium  nitrate  is  removed 
from  the  bottom  of  the  reactor.  Air  to  the 
reactor  is  heated  to  4(K)°F  by  exchange  with 
the  separator  overhead  prc^duct.  It  is  blown  up 
through  the  molten  salt  carrying  water  vapour 
with  it.  This  reduces  the  water  content  of  the 
molten  ammonium  nitrate  to  less  than  O.iy . 


A  small  amount  of  ammonium  nitrate  is 
entrained  in  air  leaving  the  stripper  and  this, 
together  with  traces  of  ammonia,  is  removed 
by  scrubbing  the  air  in  a  partial  condenser. 
Concentrated  liquor  so  obtained  is  recycled 


for  use  as  a  solvent  in  the  fines  dissolving 
tank. 

Atlas  Powder  Company’s  Joplin  plant. 
Missouri,  employs  the  Stengel  process  and 
corrosion  difficulties  have  been  overcome  at  the 
new  plant  installed  in  1958  with  the  use  of 
polytetrafluoroethylene-lined  piping  and  fit¬ 
tings.  (Fluoroffex-TS  pipe  and  fittings  supplied 
by  Resistoffex  Corporation,  New  Jersey.)  This 
fluorocarbon  withstands  extremely  corrosive 
high  temperatures  in  the  presence  of  Ixiiling 
nitric  acid  and  the  fabricator  has  perfected  a 
technique  whereby  the  non-porous  TFE-fluoro- 
carbon  liner  is  applied  over  the  face  of  the 
flange  to  form  a  self-sealing  integral  gasket. 
One  of  the  properties  of  this  liner  is  that  it  has 
an  inherent  thermal  equilibrium  which  frees 
it  from  the  effects  of  thermal  expansion,  shock 
and  fatigue  stress,  thus  preventing  buckling  and 
cracking  between  the  tube  and  flared  faces. 

After  two  years  of  continuous  service  the 
new  piping  system  at  Joplin  has  proved  satis¬ 
factory.  It  has  also  allowed  a  saving  of  over 
85  /  to  be  made  in  the  initial  installation  cost 
compared  with  other  suitable  materials. 


1 


l%()  ot  Commcos  total  fertilizer  production 
over  half  was  in  the  form  of  ammonium 
phosphate  and  just  under  one-fifth  is  ammo¬ 
nium  sulphate.  Recently  Cominco  put  into 
operation  a  S5  million  urea  plant  at  Calgary 
with  annual  capacity  in  excess  of  36.000  s.  tons. 

Ammonium  Phosphates 

Main  prixluction  plants  of  the  company 
are  at  Trail  and  Kimberley  in  Kootenay  district 
of  South-Eastern  British  Columbia  and  at 
Calgary,  Alberta.  Kimberley  is  the  site  of  the 
great  Sullivan  Mine,  Cominco’s  main  source  of 
lead-zinc  sulphide  ore,  a  portion  of  which 
provides  sulphuric  acid  for  use  in  the  fertilizer 
manufacture,  and  in  particular  for  ammonium 
phosphate  production. 


thorough  \ 
is  pumped 
RcKk 
day  and 
developed 
(about  24C 
about  15  I 
a  double 
filters  are  i 
Origin 
ammoniun 
grade.  In  I 
began  and 
about  equi 
tons  a  ye; 
duction  is  : 
The  1 


Cominco’s  Fertilizer  Production 


lotal  Solid  Fertili/tr 
Total  Liquid  Ferlili/cr 


niono-amnioniuni  phosphate  formed  according 
to  the  reaction: 

NHi  4  IliPOt - ►  Nil*  M.PO* 

16-48-0  is  a  mixture  of  mono-  and  diammonium 
phosphates  and  requires  the  additional  reaction 
2NHt  t  H,PO,  - ►  (NH,),.  HPO, 


ture  control  is  ettected  by  water  evaporation 
from  the  slurry.  The  large  volumes  of  steam 
are  used  for  scrubbing  in  two  Doyle  scrubbers 
in  a  parallel,  using  either  sulphuric  or  phos¬ 
phoric  acid  solution  to  recover  any  ammonia 
evolved  from  the  reactions.  A  total  of  8,()()()  to 
I2,(X)0  c.f.m.  of  gases  is  handled. 


Reaction  System 

Prepared  phosphoric  acid  is  drawn  off  the 
recycle  pump  line  from  the  acid  fluid  tank 
using  a  kidney  valve  to  control  draw-off  rate 
manually.  The  acid  flows  through  a  magnetic 
flowmeter  with  recorder,  then  discharges  into 
the  top  of  the  first  of  three  series  of  agitators 
of  stainless  steel  tanks  lined  with  acid-proof 
bricks  and  12ft.  deep  by  lift,  diameter, 
arranged  so  that  fertilizer  slurry  can  flow  by 
gravity  from  tank  to  truck.  Gaseous  ammonia 
is  introduced  through  the  side  of  the  first  and 
second  agitators  near  the  bottom  through  a 
single  three-inch  open-end  stainless  steel  pipe, 
extending  six  inches  into  the  slurry.  The 
reaction  system  is  designed  to  operate  with 
about  8()X,  of  the  ammoniation  being  effected 
in  the  first  agitator  and  the  remainder  in  the 
second.  The  third  agitator  is  used  to  control 
the  desired  pH  of  each  product.  The  11-48-0 
slurry  is  controlled  at  about  pH  3.8  and  the 
16-48-0  at  pH  7.0. 

The  reactions  are  exothermic  and  tempera¬ 


Granulation 

Slurry  coating  of  fine  fertilizer  particles  is 
used  to  build  up  the  size  of  the  granules.  A 
Dorr  Sin.  x  12in.  blunger  is  used,  and  rate  of 
build-up  of  granules  is  controlled  by  adjust¬ 
ment  of  ratio  of  drv  fines  to  slurry. 


Drying 

Wet  mix  drops  from  the  blunger  into  a 
concurrent  dryer,  I04in.  in  diameter  and  60ft. 
long.  Dryer  discharge  gas  temperature  is  105°C 
for  11-48-0  and  90  to  95°C  for  16-48-0. 


Urea  Plant 

Cominco’s  new  100  tons-a-day  plant 
produces  a  high-purity,  non-caking,  prilled  or 
pelleted  product  with  a  45%  nitrogen  content. 
Grades  available  have  been  designed  to  meet 
growing  demand  for  various  solid  and  liquid 
fertilizer  products  in  North-Western  States  and 
in  Western  Canada.  Urea  suitable  for  animal 


General  view  of  Cominco’s 
new  fertilizer  factories  at 
Calgary.  The  storage  shed 
is  on  the  far  right 
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feed  supplements  and  for  industrial  uses  is 
also  available. 

The  new  Cominco  urea  plant  is  the  first 
Inventa-Vulcan  urea  plant  to  be  installed  in 
Canada  and  the  first  to  operate  in  such  cold 
climatic  conditions. 

Vulcan  has  al.so  provided  a  hot-carbonate 
system  for  scrubbing  carbon  dioxide  from  the 

New  Technique  for  Production 
of  Pure  Nitrogen 

CONTINUOUS  conversion  of  technical 
nitrogen  to  pure  nitrogen  is  described  by 
D.  Mirev  and  I.  .Shopov.  Developed  by 
the  Chemical  Institute  of  the  Bulgarian 
Academy  of  Sciences,  the  new  prcKess  is 
reported  to  overcome  the  disadvantages  of  the 
usual,  discontinuous  prtKCss  in  which  nitrogen 
is  pa.ssed  over  glowing  copper  after  washing 
with  an  absorption  solution  to  remove  most  of 
the  oxygen.  Apart  from  the  inconvenience  of  a 
discontinuous  process,  the  methixf  does  not 
permit  the  removal  of  all  the  oxygen,  partly 
because  of  the  considerable  degree  of  dissocia¬ 
tion  of  cuprous  oxide  at  red  heat. 

In  the  Bulgarian  process,  ammonia  is 
added  to  the  technical  nitrogen  in  amounts 
greater  than  is  necessary  for  the  removal  of  the 
oxygen  present.  This  can  be  done  either  by 
passing  the  nitrogen  through  a  25°/  ammonia 
solution  or  by  direct  addition  of  ammonia 
gas.  The  mixture  produced  is  then  passed  over 
active  copper  precipitated  on  asbestos  and 
heated  to  450°C.  The  oxygen  present  reacts 
with  the  copper  to  form  cuprous  oxide,  which 
is  then  reduced  back  to  copper  by  the  ammonia 
according  to  the  following  reactions: — 

Oj  +  2Cu  =  :cuO 

.K'uO  +  2Ntli  =  .^Cu  +  3H.O  t  N.. 

Continuous  Process 

The  oxygen  is  combined  strongly  and 
quantitatively  as  water  and  the  process  may  be 
carried  out  continuously.  The  unreacted,  sur¬ 
plus  ammonia  may  be  easily  removed,  for  ex¬ 
ample  by  washing  the  gas  with  dilute  sulphuric 
acid. 

Experiments  carried  out  with  very  impure 
nitrogen  containing  8.2  vol  %  oxygen  showed 


synthesis  gas  stream  in  the  existing  ammonia 
plant.  CO.,  recovered  from  this  operation  is 
compressed  for  use  in  urea  synthesis.  It  is 
claimed  that  the  hot-carbonate  system  has  the 
advantages  over  a  conventional  MEA  system 
performing  the  same  function  of  lower 
operating  costs  and  substantially  reduced 
corrosion. 


that  at  the  optimum  temperature  of  450°C  the 
reaction  between  copper  oxide  and  ammonia 
was  fast  and  regeneration  of  copper  complete. 
At  lower  temperatures  regeneration  of  the 
copper  was  slower,  while  higher  temperatures 
resulted  in  noticeable  dissociation  of  the 
ammonia. 

It  has  been  found  possible  to  purify  85 
litres  of  nitrogen  containing  8.2  vol  %  oxygen 
with  ml.  24%  ammonia  solution  at  a  flow  rate 
of  3(K)  litres  per  hour.  The  amount  of  oxygen 
present  in  the  purified  product  is  estimated  at 
under  10’’  vol-%  and  of  hydrogen  at  about 
1,88.10*^  vol-°/.  No  oxides  of  nitrogen  are 
present.  The  same  process  may  also  be  used 
for  other  inert  gases  such  as  argon. 

The  active  copper  is  made  by  the  reduc¬ 
tion  of  copper  oxide  produced  by  heating 
asbestos  saturated  with  50%  copper  nitrate 
solution.  It  has  an  oxygen-binding  potential 
some  12  times  greater  than  that  of  the  same 
volume  of  copper  in  the  form  of  0.4  mm  copper 
wire  mesh.  It  combines  with  oxygen  at  180° 
to  200°C  and  starts  to  react  with  ammonia  at 
300°  to  310°C. 

Nitrogen  from  Air 

The  meth(xl  may  be  adapted  for  the  pro¬ 
duction  of  nitrogen  from  air.  The  end  product 
is  claimed  to  be  a  nitrogen  as  pure  at  that 
produced  by  the  purification  of  technical 
nitrogen  and  containing  virtually  no  impurities 
apart  from  rare  gases. 

A  mixture  of  40  vol-%  air  enriched  with 
26.6  vol-%  ammonia  and  60  vol-%  feedback 
nitrogen  is  passed  through  the  process  des¬ 
cribed  previously.  Technical  nitrogen  may  be 
used  to  start  the  process. 
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sidence  may  occur.  Joints  can  be  supplied, 
either  flanged  or  bonded  to  British  and  U.S. 
standards.  Two  series  of  pipe  and  fittings  are 
available.  Series  A  for  operating  pressures  of 
UK)  p.s.i.  and  upwards,  and  Series  B  for 
operating  pressures  of  up  to  1(K)  p.s.i. 

Bonded  joints  are  effected  using  equip¬ 
ment  based  on  a  Land  Rover  to  supply  hot 
adhesive,  compressed  air  and  electric  current. 
Three  men  can  with  this  equipment  lay  2(X)ft. 
of  Epoch  pipe  an  hour. 

Wear  properties  of  the  bore  have  been 
shown  in  prolonged  tests  to  be  considerably 
superior  to  those  of  steel  if  corrosive  media  are 
present  or  at  high  water  flow  speeds  when 
oxidation  would  normally  take  place  with  steel 
pipes. 

Fields  of  application  for  this  new  pipe 
system  are  oil  pipelines  for  sour  crudes  and 
salt  or  brackish  water,  pipelines  for  natural 
gas  containing  high  sulphur  content  and  CO... 
chemical  plant  pipes  for  corrosive  fluids  and 
gases,  chimney  stacks  for  corrosive  gases, 
effluent  lines  and  pipelines  in  underdeveloped 
countries. 


EPOCH  PIPE  Developed  specifically 

FOR  ALL-THROUGH  to  meet  the  demands 
ACID  RESISTANCE  industry  for  large 
bore,  highly  corrosion- 
resistant  pressure  piping,  is  the  Epoch  pipe 
system.  Prixfucers  of  the  pipe  are  Bristol  Aero- 
plant  Plastics  Limited,  Filton  House.  Filton. 
Bristol,  England.  The  piping  and  fittings  are 
manufactured  from  thermo-setting  epoxide 
resin,  reinforced  with  high  strength  glass  and 
acrylic  fibres,  to  give  “  all-through  ”  corrosion 
resistance.  To  form  the  pipe,  resin  impregnated 
glass  fibre  rovings  are  wound  on  to  pre-heated 
mandrels  so  prcxlucing  a  mirror-smooth  pipe 
bore.  Combined  corrosion  resistance  and 
smooth  bore  prevents  build-up  of  internal  wall 
deposits  and  cuts  frictional  losses. 

Pipes  and  fittings  are  made  in  sizes  from 
4in.  to  1 5 jin.  bore  (the  range  is  to  be  extended 
up  to  6ft.  diameter  pipe)  and  can  be  used  in 
temperatures  up  to  14()°C  and  are  stated  to  be 
as  strong  as  steel  pressure-pipes,  yet  one- 
quarter  the  weight  and  10  times  more  flexible. 
The  pipes  can  be  laid  in  2()ft.  lengths,  there¬ 
fore,  over  roush  ground  or  where  soil  sub¬ 


RELIEF  VALVE  Capable  of  producing  a  ^ 
FOR  NITROGEN  vapour-tight  seal,  even  in 
SERVICE  nitrogen  and  other  tight  gas 

service,  is  the  new  KKK) 

Series  diphragm  relief  valve  developed  by 
Farris  Engineering  Corporation,  Palisades  Park. 

New  Jersey.  U.S. A.  The  valve  is  recommended 
where  high  sensitivity  and  corrosive  chemical 
services  are  the  requirements.  It  is  available 
with  neoprene  moulded  Kel-F  and  stainless 
steel  diaphragms  and  discs. 

Type  316  stainless  steel,  bronze  and 
Hastelley  C  are  used  for  valve  bcxlies  and  sizes 
L  4.  1.  Ij.  Ij  and  2  inches  with  plain,  packed 
and  open-lever  cap  construction  are  available. 


Epoch  pipe  system.  This  section  of  pipeline  was 
laid  in  one  hour  by  three  men 
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UNITED  KINGDOM 

Bulk  Fertilizer  Storage  using  Polythene 

Provided  fertilizers  are  protected  from 
moisture,  they  can  be  stored  in  bulk  in  loose 
boxes,  lofts  or  under  Dutch  barns  for  six 
months  or  longer.  Trials  on  this  type  of  storage 
have  been  conducted  by  Imperial  Chemical 
Industries  Ltd.,  and  to  protect  the  fertilizers 
polyethylene  (Visqueen)  sheeting  has  been  used, 
A  Dutch  barn  holding  26  tons  is  made  moisture- 
proof  of  Visqueen  5(M)  heavy-weight  sheeting 
attached  outside  the  building  to  avoid  damage. 

Deliveries  of  fertilizer  in  bulk  are  growing 
and  at  one  farm  in  Cheshire,  where  bagged 
fertilizer  used  to  be  taken  from  the  farm  store 
and  transported  to  the  field  to  be  fertilized  at 
the  rate  of  4  to  5  acres  per  man  hour  it  is 
now  spread  by  one  man  with  a  tractor  and 
spreader  holding  25cwt..  at  the  rate  of  10  to  12 
acres  per  man  hour  at  3cwt.  per  acre.  About 
175  tons  of  bulk  fertilizer  a  year  is  now  used. 
The  saving  due  to  early  delivery  rebates  is 
about  30s.  per  ton  in  favour  of  bulk. 

INDIA 

Ammonium  Chloride  for 
West  Bengal  Soils 

Use  of  ammonium  chloride  as  an  alterna¬ 
tive  nitrogenous  fertilizer  to  sulphate  has  been 
under  investigation  in  West  Bengal.  Over  a 
two-year  period  the  effects  of  ammonium 
chloride  have  been  compared  with  ammonium 
sulphate  and  s(xlium  nitrate  on  sugar  cane, 
wheat  and  paddy-wheat  rotation,  amman- 
paddy-khesari  rotation. 


In  most  instances,  ammonium  chloride  has 
been  found  to  give  better  results  than  either 
ammonium  sulphate  or  sodium  nitrate.  One 
notable  advantage  of  the  chloride  is  that  unlike 
ammonium  sulphate,  it  does  not  break  down  to 
prtxiuce  hydrogen  sulphide,  which  is  injurious 
to  the  roots  of  crops.  This  may  explain  the 
better  results  in  the  waterlogged  soil  areas  of 
West  Bengal. 

From  other  sources  there  is  strong  evidence 
to  suggest  that  one  of  the  overriding  factors  in 
the  soils  prevalent  in  West  Bengal  is  that  owing 
to  salt  impregnation  of  alluvial  soils,  fertilizer 
additions  can  lead  to  an  accentuation  of  the 
osmotic  pressure,  one  of  the  detrimental 
features  to  crop  growth  on  such  soils. 

fact's  Expansion 

Third  stage  of  the  expansion  by  Fertilizers 
and  Chemicals  (Travancore)  Ltd.,  will  be 
completed  by  l%3-64.  when  the  plant’s 
capacity  would  have  been  increased  by  seven 
times  that  in  1959.  The  first  stage  of  FACT’S 
expansion  programme,  in  which  ammonium 
phosphate  (16-20  grade)  manufacture  was 
begun  for  the  first  time  in  India,  was  completed 
by  the  end  of  I960. 

The  company  is  inviting  bids  for  two  new 
plants.  One  is  for  a  300  tonnes-a-day  16-20 
ammonium  phosphate  plant,  and  the  other  is 
for  a  100  tonnes-per-day  plant  for  32V  P.O., 
phosphoric  acid. 

CANADA 

Waterproofing  Ammonium 
Nitrate  Granules 

Ammonium  nitrate  granules  can  be  water¬ 
proofed  according  to  a  recent  patent  issued  to 
Canadian  Industries  Ltd.*,  by  coating  with  at 
least  2/  and  up  to  10%  of  a  member  of  the 
group,  consisting  of  (a)  salts  of  nitric,  acetic, 
and  propionic  amines  containing  from  14  to  18 


Application  rale 

Crop 

Ammonium  Chloride 

Ke>p<)n>e  to  Ammonium  ('hlortde 

.Sugar  canc 

601b.  N/acre 

Better  than  ammonium  sulphate  but 
worse  than  sodium  nitrate. 

1201b.  N/acre 

Belter  than  ammonium  sulphate  or 
sodium  nitrate. 

Wheat 

40-60lb.  N/acre 

Better  than  ammonium  sulphate  or 
sodium  nitrate. 

Paddy-wheat  rotation 

— 

Belter  in  case  of  paddy  but  worse 
for  wheat. 

Amman-paddy-Khesari  rotation 

— 

Same  as  ammonium  sulphate. 

Rrilivh  Patent  No.  S66..W. 


carbon  atoms  in  the  molecule  and  N-dimethyl 
derivatives  thereof — (b) — the  amine  derivative 
of  resin-dehydroabietylamine  nitrate  and  (c) 
salts  of  nitric  acids  containing  2  to  18  carbon 
atoms  per  molecule  with  N-(3-amino-propyl) 
derivatives — used  as  the  mono-nitrile,  monol- 
taurate,  monoacetate  or  monostearate  of  the 
prtxiucts  obtained  by  amination  of  the  fatty 
acids  of  tallow. 

UNITED  STATES 

Escambia  Plans  Production 
of  Urea  Solutions 

Planning  to  start  production  of  urea 
solutions  from  I  January  1962  at  a  new  20,000- 
ton-a-year  plant  in  Pace,  near  Pensacola, 
Florida,  is  Escambia  Chemical  Corporation. 
The  entire  output  will  be  used  in  “  Bay-Sol  ” 
ammoniating  solutions  and  “  Ammo-Nite  ” 
direct  application  solution,  which  have  been 
developed  by  the  company. 

Raw  materials  required  in  the  urea  manu¬ 
facture,  ammonia  and  carbon  dioxide,  are 
already  prcxiuced  at  Escambia’s  Pensacola 
plant.  The  company  has  no  plans  at  present  for 
manufacturing  solid  urea. 

Ammonia  capacity  at  Pensacola  has  been 
increased  by  15°/  to  80,(KK)  s.  tons  and  storage 
capacity  for  nitrogen  facilities  by  30y. 

Airco  to  Supply  N  to  Delaware  Valley 

High-purity  nitrogen  in  large  quantities 
will  be  available  shortly  to  chemical  plants  in 
the  Delaware  Valley,  U.S.A.,  where  industrial 
expansion  is  making  rapid  progress.  It  will  be 
produced  at  the  S6i-million  air-separation 
plant  of  Air  Reduction  Company  Inc.,  New 
York,  which  is  now  under  construction  on  a 
9-acre  site  at  Clajmont,  Delaware,  and  which, 
when  completed  in  1962,  will  have  a  total 
capacity  of  750  s.  tons  a  day,  400  s.  tons  of 
nitrogen  and  380  s.  tons  of  oxygen,  and  12  s. 
tons  a  day  of  argon. 

The  plant  will  comprise  several  large 
electrically-driven  nitro-compressors,  low-tem¬ 
perature  air-separation  equipment  and  several 
storage  tanks  with  an  aggregate  capacity  for 
1,550  s.  tons  of  liquid  oxygen  and  1,160  s. 
tons  of  liquid  nitrogen.  Nitrogen  will  be  piped 
to  this  area  through  the  longest  nitrogen  pipe¬ 


line  in  the  U.S.A. — 22  miles  long — which  will 
also  cross  the  Delaware  River  into  New  Jersey, 
Among  the  recipients  will  be  the  Chamber 
works.  Deepwater  Point  of  E.  I.  du  Pont  de 
Nemours  and  Company,  which  will  receive 
more  than  l(X)  s.  tons  of  nitrogen  daily,  and 
Shell  Chemical  Company’s  polypropylene  plant 
at  Woodbury.  To  serve  its  customers  the  pipe¬ 
line  will  be  tapped  at  a  number  of  points 
along  its  length,  and  SunOlin  Company,  which 
is  expected  to  take  150  s.  tons  N  a  day  for  its 
plant  at  Riverton,  N.J. 

Thirty  miles  north  of  the  new  Claymont 
plant  Airco  is  currently  producing  150  s.  tons 
a  day  of  nitrogen,  oxygen  and  argon. 

The  nitrogen  requirements  are  primarily 
for  production  of  synthetic  ammonia  and 
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to  provide  an  inert  atmosphere  in  many 
specialized  chemical  processes. 

Storage  of  Ammonium  Nitrate  Solution 

A  new  technique  is  being  adopted  by 
Co-operative  Farm  Chemicals  Association  at 
its  Lawrence,  Kansas  plant,  for  the  storage  of 
ammonium  nitrate  solution. 

A  32,9(K)  barrel-tank  which  utilizes  tapered 
aluminium  panels  has  been  erected  by  Hooter 
Corporation,  .St.  Louis,  U.S.  Cost  savings  of 
up  to  5  /  are  claimed  to  be  possible  for  tanks 
of  more  than  25,(MK)  barrels  using  this  type 
of  erection.  Use  of  tapered  aluminium  plate 
eliminates  metal  where  it  is  not  required  and 
allows  erection  in  larger  vertical  panels,  with 
less  handling  and  welding.  The  tank  has  been 
engineered  and  designed  by  Chemico  and  is 
the  third  aluminium  tank  purchased  since  1958 
by  CFC  for  ammonium  nitrate  storage. 

Air  Liquide's  Nitrogen  Separation  Units 
for  Ammonia  Production 

Many  air-separation  plants  built  to-day 
especially  for  oxygen  production  have  large 
quantities  of  waste  nitrogen,  some  of  which 
is  used  for  purging  and  blanketing  operations 
in  the  chemical  and  metallurgical  fields.  Other 
air-separation  units  are  built  for  ,the  production 
of  large  quantities  of  nitrogen — up  to  320  tons 
a  day  of  liquid  nitrogen — for  cryogenic  pur¬ 
poses.  Now  coming  much  more  to  the  fore  is 
the  construction  of  air-separation  plants  for 
the  total  production  of  ammonia-grade  nitro¬ 
gen  which  is  used  entirely  in  the  fertilizer 
industry. 

One  U..S.  company  which  has  built  air- 
separation  plants  for  the  production  of 
ammonia-grade  nitrogen  for  use  in  the  ferti¬ 
lizer  industry  is  Air  Liquide  Inc.  The  North 
American  Division  has  erected  plants  for  the 


total  production  of  140  s.c.f.d.  of  ammonia- 
grade  nitrogen  which  is  used  for  the  production 
of  over  5(K)  m.s.c.f.d.  of  ammonia  synthesis  gas 
— over  5,()(K)  tons  a  day  of  ammonia.  Practi¬ 
cally  all  these  units  produce  large  quantities 
of  high-purity  oxygen  simultaneously,  and 
many  are  adapted  to  argon  production. 

Some  of  the  larger  units  built  by  Air 
IJquide  are  given  in  the  table  below. 

Long-term  Application  of  Ammonium 
Sulphate  and  Sodium  Nitrate 

Over  a  period  of  64  years,  from  1893  to 
1956,  experiments  have  been  conducted  by 
Rhode  Island  Agricultural  Experiment  Station, 
U.S. A.,  on  the  effects  of  the  continuous  use  of 
ammonium  sulphate  and  sodium  nitrate  on 
soils  and  crops,  with  or  without  liming.*  The 
soils  are  acid  in  all  layers,  well-drained  and 
have  a  high  water-retaining  capacity  and  as 
long  ago  as  1893  it  was  observed  that 
ammonium  sulphate  produced  unsatisfactory 
yields  on  the  acid  soils. 

The  experiments  have  shown  that  long- 
continued  use  of  ammonium  sulphate  increased 
soil  acidity  and  solubility  of  toxic  aluminium 
which  made  the  soil  incapable  of  producing 
satisfactory  yields  unless  adequate  lime  was 
used.  Lise  of  sodium  nitrate  applied  continually 
was  found  to  maintain  soil  pH  practically  at 
a  constant  level;  simultaneous  application  of 
lime  substantially  increased  crop  yield. 

Sodium  nitrate  tended  to  increase 
exchangeable  sodium  in  both  top-soil  and 
sub-soil  but  these  increases  appeared  too 
small  to  affect  crop  growth,  soil  structures  or 
other  physical  factors.  Soil  physical  properties 
were  not  found  to  exhibit  changes  from  the 
use  of  different  single  nitrogen  sources  over 
more  than  half  a  century. 


Air  Separation  Plants  built  by  Air  Liquide  Inc. 

L.S.A. 

Armour  Agriculturul  Chemicals 

Missouri 

250  tons,  day  NH:! 

Calumet  Nitrogen  Products  . 

Indiana 

350  tons  day  Ntli 

Petroleum  C  hemicals  Inc.  . 

Louisiana 

350  tons/ day  NHi 

St.  Paul  Ammonia  . 

Minneapolis 

250  tons/day  NILt 

CANADA 

Brockville  Chemicals 

2(K)  tons/day  NILi 

INDIA 

Fertiliser  Corporation  of  India  . 

KLROPE 

Bombay 

400  tons  day  NH.t 

Repesa  . 

Spain 

3S5  tons/day  Nth 

Pancevo  .  . 

Yugoslavia 

330  tons/day  NH:i 

Rhode  Island  Agricultural  Kxpcrinieni  Station  Bulletin  No.  .^44. 
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Liming,  which  stimulated  the  activity  of 
nitrifying  bacteria  and  hastened  nitrification  of 
ammonium  sulphate  and  hence  promoted 
eflicient  crop  production,  has  been  proved  a 
determining  factor  in  these  trials. 

Hercules  Marketing  "Ureaforms" 

By  combining  urea  and  formaldehyde 
under  controlled  conditions  it  is  possible  to 
produce  molecules  sufficiently  large  to  be  only 
very  slightly  water  soluble,  but  at  the  same 
time  small  enough  to  be  broken  down  by  soil 
bacteria.  Products  of  this  type  have  valuable 
fertilizer  properties  as  they  are  able  to  release 
nitrogen  for  plant  assimilation  at  a  steady, 
predictable  rate. 

Hercules  Powder  Company,  Wilmington, 
Delaware,  U.S.A.,  is  marketing  two  grades 
of  these  “  ureaforms  ”  under  their  trade  name 
of  Nitroform.  Produced  from  urea  and  formal¬ 
dehyde  under  acidic  conditions,  Nitroform  con¬ 
tains  a  higher  ratio  of  urea  than  the  related 
urea-formaldehyde  resins.  Molecules  range  in 
size  from  methylene  di-urea  to  hexamethylene 
tetra-urea,  with  dimethylene  tri-urea  and  tri¬ 
methylene  tetra-urea  predominating. 

The  release  of  nitrogen  in  the  soil  from 
a  ureaform  is  dependent  on  the  amount  of 
bacterial  activity  in  the  soil.  Any  practice 
which  stimulates  soil  bacteria  (aeration,  liming, 
addition  of  other  nutrients)  will  increase  the 
value  of  ureaforms.  During  hot  periods  the 
action  of  bacteria  is  slowed  down  because  of 
the  lack  of  oxygen.  As  a  result,  nitrogen  release 
from  ureaforms  is  also  slowed  down,  prevent¬ 
ing  an  excessive  nitrogen  intake. 

The  two  grades  of  Hercules’  Nitroform 
are  known  as  Blue  Chip  and  Powder  Blue. 
Blue  Chip  is  a  blue,  granular  material  designed 
for  use  in  mechanical  spreaders  for  direct  dry 
application.  Powder  Blue  is  a  tine,  powdery 
material  (  —  80  mesh)  for  use  in  liquid  systems. 
Because  of  its  smaller  particle  size  it  is  attacked 
more  quickly  by  soil  bacteria  and  is  more 
rapidly  converted  to  nitrates  for  plant  use. 

NETHERLANDS 

Stamicarbon  Process  for  Recycling  in 
Urea  Synthesis 

A  new  method  for  recycling  unreacted 
ammonia  and  carbon  dioxide  has  been 

•  I’aicm  Number 


developed  and  patented  by  Stamicarbon  N.V., 
Geleen,  Netherlands*.  Urea  melt  discharged 
from  the  synthesis  autoclave  is  introduced  into 
the  top  of  the  first  of  two  rectifying  columns. 
The  bottom  product  of  this  column  is  a  urea 
solution  containing  very  little  ammonia  and 
very  much  less  carbonate  than  the  feed  material. 
It  is  discharged  for  further  process.  The  top 
prcxluct  is  a  gaseous  mixture  of  ammonia, 
carbon  dioxide  and  water  which  is  passed  to  a 
second  rectifying  column,  where  it  is  scrubbed 
with  liquid  ammonia  to  separate  NH,  and  CO^ 
gas.  From  the  top  of  the  second  column  gaseous 
NH,  is  discharged  and  condensed.  Part  of  the 
liquid  NH,  is  recycled  to  the  urea-synthesis 
section  and  the  rest  is  used  as  reflux  in  the 
second  rectifying  column.  The  bottom  product 
of  the  second  column,  which  is  a  solution  of 
NHi.  ammonium  carbonate  and  water,  can  also 
be  recycled  to  the  urea-synthesis  section. 

WEST  GERMANY 

New  Hydrocyanic  Acid  Process 

Yields  of  between  80  and  90y  hydrocyanic 
acid  an  hour,  a  much  higher  output  than  by 
the  Andrussov  process,  have  been  obtained 
using  a  new  type  of  furnace.  Inventor  of  the 
new  furnace  is  Dr.  Ing.  Endter,  of  Degussa’s 
research  laboratories.  The  new  furnace  permits 
catalytic  gas  reactions  to  be  carried  out  at 
temperatures  between  1,100°  and  1,500°,  with 
immediate  cooling  of  the  reaction  gases.  Hence 
the  application  of  the  furnace  to  the  endo¬ 
thermic  reaction  in  which  hydrogen  cyanide  is 
produced  from  methane  and  ammonia. 

In  the  Andrussov  process  the  external  heat 
required  is  supplied  by  burning  part  of  the 
hydrogen  prcxiuced  by  the  addition  of  oxygen. 
The  Endter  modification  is  based  on  the  use 
of  an  external  heat  source.  The  amount  of  gas 
under  treatment  at  any  time  is  minimal,  hence 
the  reaction  products  can  be  immediately 
removed  from  the  reaction  zone  and  cooled  to 
3()0°C  so  that  any  danger  of  reversal  of  the 
reaction  is  obliviated. 

The  reactor  consists  of  eight  bundles  of 
13  tubes  made  of  carborundum.  The  tubes, 
each  2  metres  long  and  of  15mm.  internal 
diameter,  are  suspended,  the  platinum-based 
catalyst  being  applied  as  a  thin  film  on  the 
interior  surface  of  the  tubes.  Any  technical  gas 
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can  be  used  for  heating  provided  it  is  free  from 
internal  dust. 

SICILY 

Augusta  Petrolchemica's  NHa  Plant 

I'he  ammonia  plant  which  Augusta  Petrol- 
chimica,  an  affiliate  of  .Soc.  Montecatini,  is 
operating  at  Priolo.  Sicily,  employs  the  Fauser- 
Montecatini  process  and  has  a  daily  production 
capacity  of  l(K)  tonnes  anhydrous  ammonia. 
Hydrogen  required  in  synthesis  of  ammonia  is 
obtained  from  the  waste  gases  of  the  nearby 
Augusta  refinery,  one  of  the  largest  in  Italy. 
.Some  hydrogen  is  also  produced  by  cracking 
light  gasoline. 

Construction  of  the  plant  started  in  1958 
and  was  completed  in  1959.  It  has  been 
designed  to  permit  rapid  expansion  of  its 
capacity  when  and  if  the  demand  of  ammonia 
is  increased.  It  is  the  first  in  Italy  to  use  engines 
and  compressors,  etc.,  driven  by  waste  refinery- 
gas  instead  of  electrical  power.  On  the  site  is 
a  large  tank  storage  farm.  Each  tank  has  a 
capacity  of  about  150  cubic  metres  and  the 
aggregate  storage  capacity  is  about  2,(M)0 
tonnes  NH). 

Ammonia  produced  at  Priolo  is  shipped  to 
Porto  Empedocle,  .Sicily,  and  to  Crotone, 
Calabria  where  Soc.  Montecatini  manufactures 
complex  fertilizers.  Shipment  of  ammonia  is 


made  by  a  converted  small  tanker  arid  freight 
costs  are  low,  comparing  favourably  with  those 
in  the  U.S.A. 

U.S.S.R. 

Recent  Nitrogenous  Fertilizer 
Plant  Developments 

Fertilizer  production  in  the  D.S.S.R.  in 
1960  rose  to  13.8  million  tonnes*,  a  TO/, 
increase  over  the  1959  level.  In  the  first  months 
of  1961,  production  was  7.6  million  tonnes. 
Although  12/  greater  than  in  the  same  period 
of  I960,  fertilizer  production  has  failed  to  keep 
pace  with  the  expansion  of  chemical  industry 
in  the  U.S.S.R.  which  showed  an  overall  rate 
of  growth  in  the  first  half  of  1961  of  14%. 

According  to  recent  reports,  nitrogenous 
fertilizer  production  in  the  U.S.S.R.  is  to  be 
increased  speedily  and  construction  in  various 
parts  of  the  U.S.S.R.  is  also  being  accelerated. 
To  expand  output  at  the  Gorlovka  nitrogen 
works  a  2()-mile  gas  pipeline  has  been  laid  from 
Yasimovski  coke  and  chemical  works  at 
Makeyevka.  Before  entering  the  pipeline,  ben¬ 
zene.  naphthalene  and  hydrogen  sulphide  are 
removed  from  the  coke-oven  gas. 

In  lizbekistan,  the  Chirchik  electrochemical 
works  is  changing  over  to  natural  gas  as  raw 
material  for  the  manufacture  of  nitrogenous 
fertilizers.  A  large  expansion  programme  is 
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ammonia  plant  at  Priolo, 
Sicily 
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being  undertaken  at  the  Saratov  chemical 
works  whereby  nitrogenous  fertilizers  and  feed¬ 
ing  stuffs  will  be  produced  in  addition  to 
acetylene  and  alcohol.  The  fertilizer  plant 
section  is  now  under  construction. 

Nitrogen  production  at  the  Fergana  Works 
is  to  be  increased  between  now  and  1962. 
Similarly  plans  to  expand  nitrogen  fertilizer 
output  at  the  Nevinnomyssk  Chemical  Com¬ 
bine  and  the  Navoi  plant  are  also  in  hand. 

In  recent  months  the  Soviet  trade 
organisation  Techmashimport  has  purchased 
in  a  number  of  European  countries  ‘packaged' 
ammonia  plants.  Contractors  include  Soc. 
Montecatini,  Italy,  and  Societe  Etudes  et 
Recherches  Industrielles  (E.R.I.)  of  Brussels. 
The  latter  is  to  supply  two  ammonia  plants 
both  based  on  the  process  of  Societe  Beige  de 
I'Azote  et  des  Produits  Chimiques  de  Marly 
(S.B.A.)  of  Liege,  Belgium.  Subsequently,  a 
further  contract  with  E.R.I.  for  the  supply  of 
an  S.B.A.  ammonia  plant  has  been  announced. 

Plans  are  in  hand  to  drain  1(K),0(X) 
hectares  of  bog  in  the  Ukraine  which  will  pro¬ 
duce  million  tonnes  of  peat  for  fertilizer 
use  and  by  1965,  drainage  of  more  swampland 
should  allow  900,000  hectares  more  to  be 
reclaimed,  permitting  the  production  of  over  35 
million  tonnes  of  peat. 

VIETNAM 

Urea  Fertilizer  Plant  Project 

At  An-Hoa,  23  miles  south-west  of  the 
Port  of  Tourane,  the  Vietnamese  Government 
plans  the  construction  of  a  large  chemicals 
centre  with  the  aid  of  a  loan  of  NF  70  million 
from  France.  The  project,  which  will  be  located 
near  the  NongSon  coal  mines,  provides  for 
production  facilities  for  urea,  calcium  carbide 
and  soda  ash  manufacture. 

Initially  urea  production  at  a  daily  rate 
of  100  tonnes  would  be  economically  justified 
but  eventually  an  80.(KK)-tonnes-a-year  urea 
plant  is  also  planned.  The  raw  material  basis 
is  to  be  coal,  which  despite  the  higher  cost  and 
sulphur  content  offers  an  economic  source  of 
hydrogen  for  ammonia  synthesis. 

Vietnamese  farmers  have  in  recent  years 
used  increasing  quantities  of  fertilizers.  In 
1959  Vietnam  imported  82,000  tonnes  of  nitro¬ 
genous  fertilizers,  mainly  ammonium  sulphate 


and  urea,  with  Japan  as  the  main  supplier 
(70,5(K)  tonnes).  This  year,  although  demand 
is  evident,  it  is  uncertain  whether  this  level 
will  be  reached.  Procurement  under  the  “  Buy 
American”  policy  of  ICA  virtually  confines 
imports  of  aid  fertilizers  in  1961-62  to  U..S. 
material,  which  because  of  higher  cost  gives 
the  importing  country  less  material  for  a  given 
dollar  allocation.  Imports  to  date  amount  to 
35.(KM)  tonnes,  including  12,(M)0  tonnes  of 
ammonium  sulphate.  5,()()()  tonnes  of  urea  and 
1(),(K)()  tonnes  of  diammonium  phosphate. 

JAPAN 

Wider  Application  of 
Toyo  Koatsu  Urea  Process 

Following  the  announcement  by  Toka 
Ammonium  Sulphate  Industry  that  it  would 
adopt  the  Toyo  Koatsu  complete  recycle  pro¬ 
cess  for  its  proposed  urea  plant,  Tohoku  Hiryo 
Company  and  Nihon  Suiso  and  Toyo  Gas 
Chemical  Industry  Company  have  taken  steps 
to  adopt  the  same  process  design.  Construc¬ 
tion  of  the  new  urea  plants  will  be  undertaken 
by  Toyo  Engineering  Company. 

Other  Japanese  companies  who  are  plan¬ 
ning  to  install  urea  plants  are  Kyowa  Gas 
Chemical,  Japan  Gas -Chemical  and  Nitto 
Chemical.  The  first  two  companies  will  use  the 
Chemico  process  and  Nitto  Chemical  will  use 
its  own  technique. 

Toyo  Kootsu 

Sodium  Cyanide  Production 

In  order  to  utilize  captive  hydrogen 
cyanide  Toyo  Koatsu  Industries  plans  to 
produce  at  Chiba,  sodium  cyanide  in  a  3(X)- 
tonne-per-month  plant,  which  came  on  stream 
in  October,  and  at  which,  from  November 
onwards,  output  is  expected  to  be  about  250 
tonnes  a  month.  Of  this  total  about  20%  is 
to  be  exported  and  80%  supplied  to  the  home 
market. 

The  new  production  by  Toyo  Koatsu  of 
solid  sodium  cyanide  is  expected  to  affect 
operations  of  the  established  producers,  notably 
Nippon  S(xla,  Tekkosha  and  Showa  Denko. 

Including  the  new  Toyo  Koatsu's  plant, 
sodium  cyanide  capacity  in  Japan  now  amounts 
to  1,400  to  1,500  tonnes  a  month.  Domestic 
demand,  however,  is  only  900  to  1,000  tonnes 
a  month  and  100  tonnes  is  exported. 
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Virginia-Carolina  Plans  Completely 
Integrated  Fertilizer  Operation 

Fertilizer  sales  of  Virginia-Carolina  Chemical 
Company  declined  slightly  in  the  year  ending 
30  June  1961,  but  this  decline  was  partly  offset  by 
gains  in  the  mining  and  chemicals  divisions. 

Mining  and  Fertilizer  Operations 

During  the  past  two  years,  capital  spending  by 
the  company  has  been  chiefly  in  the  phosphate  mining 
and  chemicals  divisions.  Mining  operations  are  mostly 
at  Nichols,  Fla.,  although  an  old  facility  is  still  in 
operation  at  Mount  Pleasant,  Tenn. 

Virginia-Carolina  Fertilizer  Division  has  35  plants 
located  mostly  throughout  the  south-eastern  states, 
with  a  few  in  the  mid-west,  all  of  which  make  complete 
fertilizers.  The  chemicals  division  makes  inorganic 
phosphorus  compounds  at  Fernald,  near  Cincinatti, 
Ohio,  Nichols,  Fla.,  and  Charleston,  S.C. 

Expansion  at  Nichols 

New  investments  at  Nichols  are  earmarked  for 
an  expansion  of  wet-process  phosphoric  acid  capacity 
large  enough  to  raise  triple  superphosphate  capacity 
to  300,000  s.  tons  a  year;  a  new  phosphate  rock 
flotation  plant;  a  calcining  kiln;  a  100,000  s.  ton-a- 
year  diammonium  phosphate  plant;  and  reconstruction 
of  a  phosphorus  furnace,  which  had  been  on  standby 
for  three  years.  The  company’s  other  phosphorus 
furnace  is  at  Charleston,  where  organic  phosphorus 
compounds  and  inorganic  phosphates  are  produced. 


Fertilizers 

Fertilizers  form  the  major  portion  of  total  sales 
and  Virginia-Carolina  hopes  to  be  able  to  develop  a 
completely  integrated  fertilizer  operation  by  acquiring 
its  own  nitrogen  and  potash  sources.  The  company  has 
recently  acquired  an  interest  in  Texas  International 
Sulphur  Corporation  as  a  step  toward  vertical  integra¬ 
tion. 

Research 

Research  budget  for  the  company  is  over  one-half 
million  dollars  annually,  and  research  is  now  concen¬ 
trated  on  phosphorus  chemistry.  One  of  the  latest 
developments  is  a  flame-retardant  material  for  rigid 
polyurethane  foams;  it  is  a  phosphorus-containing 
polyol  which  co-polymerizes  with  isocyanates  and  thus 
becomes  an  integral  part  of  the  polyurethane  molecule. 

Finances 

Sales  for  the  year  ended  30  June  1961  were 
$83,816,353,  a  decline  of  3.5  from  the  record  1960 
sales.  Net  earnings  after  taxes,  but  before  special 
charges,  were  $2,525,627,  compared  with  net  earnings 
of  $2,105,719  the  previous  year. 

Millions  of  Dollurs  C'upituI  F\p«rnditure 


Year 

Net  Sales 

Net  F.arninss  from 
Operations 

1956 

570.2 

51.5 

53.2 

1957 

570.5 

51.8 

52.8 

1958 

567.5 

51.7 

51.3 

I9.‘59 

581.5 

51.4 

52.1 

1%() 

586.8 

52.1 

514.7 

I%l 

583.8 

52.5 

57.6 

Concentrated  superphosphate 
storage  facilities  at  the  Hard¬ 
ing,  Fla.,  plant  of  Virginia- 
Carolina  Chemical  Corp. 
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Fertilizers  and  Chemicals  Travancore 
Doubled  Ammonia  Capacity  in  1960 

IN  1960  Fertilisers  and  Chemicals  Travancore  Ltd. 

completed  its  first  stage  of  expansion  thereby 
doubling  capacity  for  the  production  of  ammonia. 

This  company  also  introduced — for  the  first  time  in 
India — ammonium  phosphate  16-20  grade.  During 
the  year  the  level  of  production  was  the  highest  on 
record  and  the  general  financial  results  showed  notice¬ 
able  improvement. 

Increased  Production 

Compared  with  results  in  1959  production  of 
ammonium  sulphate  increased  by  34  ,  ammonium 
chloride  by  13  and  mixed  fertilizers  by  100  .  The 
new  expansion  programme  has  contributed  to  this 
increase. 

Sales  reached  new  record  levels  despite  the  reduc¬ 
tions  in  the  retention  price  of  superphosphate  imposed 
by  the  Government  of  India  in  April  1960. 

Further  Expansions 

The  second  stage  of  expansion  involving  the 
installation  of  an  oil-gasification  plant  based  on 
naphtha  is  in  progress  and  is  expected  to  be  completed 
in  the  first  quarter  of  1962,  when  ammonia  production 
capacity  is  due  to  be  three  times  that  in  1959.  To 
facilitate  the  supply  of  naphtha  to  the  plant,  Burmah 
Shell  Oil  Company  is  laying  a  pipeline  from  its 


Ernakulam  refinery.  FACT  is  also  taking  preliminary 
steps  towards  the  implementation  of  a  third  stage  of 
expansion  which  is  expected  to  be  completed  by  1963- 
64  when  a  sevenfold  increase  in  capacity  is  envisaged. 
The  expansion  of  the  company’s  facilities  is  being 
made  primarily  with  a  view  to  reducing  the  production 
cost  of  ammonia. 

Fertilizer  Distribution 

In  the  year  under  review.  Fertilisers  and 
Chemicals  Travancore  considerably  expanded  its  ferti¬ 
lizer  distribution  organization  in  Kerala  State.  By  an 
agreement  with  the  Government  of  Kerala  State, 
responsibility  for  the  distribution  of  all  Government 
fertilizers  throughout  the  State  has  been  entrusted  to 
the  company.  Provision  is  being  made  for  a  sufficient 
number  of  distribution  centres  to  allow  farmers  to 
obtain  fertilizer  supplies  within  five  miles  of  their 
farms.  Also  the  Government’s  policy  in  regard  to 
utilization  of  Co-Operative  Societies  and  Service 
Co-Operatives  for  distribution  of  fertilizers  is  being 
fully  implemented.  At  the  annual  general  meeting  of 
the  company,  the  chairman,  Mr.  Sri  T.  A.  Joseph, 
reported  that  it  would  be  a  great  advantage  to 
Fertilisers  and  Chemicals  Travancore — particularly 
with  regard  to  freight  costs — if  the  bulk  of  its  produc¬ 
tion  was  consumed  locally. 


Commercial  Solvents'  Sales  of  Anhydrous  Ammonia 
Continued  at  Substantial  Levels 


Nitrogen  plant  foods  made  an  increased  con¬ 
tribution  to  sales  and  earnings  of  Commercial 
Solvents  Corporation  of  New  York,  U.S.  Production 
in  this  group  sold  at  slightly  higher  prices  during  the 
1960  fertilizer  season,  and  growing  customer  acceptance 
and  broadened  distribution  led  to  increased  sales  of 
“  Hi-D  ”  solid  ammonium  nitrate. 


Nitrogen  Products  Soles 

Sales  of  anhydrous  ammonia  for  direct  applica¬ 
tion  to  the  soil  continued  at  substantial  levels.  “  Dri- 
Sol,”  a  new  kind  of  nitrogen  solution  which  was 
developed  in  the  company’s  research  department,  and 
which  is  claimed  to  reduce  manufacturing  costs  and 
production  problems  for  makers  of  mi.xed  fertilizers, 
was  introduced  in  .March. 

At  Northwest  Nitro-Chemicals  Ltd.,  the  com¬ 


pany’s  Canadian  agricultural-chemical  affiliate,  a  num¬ 
ber  of  management,  financial  and  marketing  changes 
were  made  during  the  year  and  the  level  of  sales  for 
1960  of  $10,666,000  represents  an  improvement  of 
21  over  the  previous  year’s  figures  of  $8,818,000. 
A  new  marketing  programme  is  directing  Northwest’s 
production  of  high-analysis  chemical  fertilizers  into 
areas  of  greater  sales  and  profit  potential  in  the  U.S. 
and  Canada. 

Finance 

Earnings  for  the  year  for  Commercial  Solvents 
Corporation  were  $4,839,815  compared  with  $2,850,740 
in  1959.  Sales  in  1960  totalled  $62,337,053,  a  decline 
of  $8,044,122  from  the  previous  year’s  sales,  and 
depreciation,  depletion  and  amortization  in  1960  was 
$3,648,899,  as  against  $3,680,229  for  1959. 
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OUTSTANDING  FEATURES  OF  AN  OUTSTANDING  VALVE 


AUDCO  valves 


LUBRICANT  SEALED  FOR  A  POSITIVE  SHUT  OFF 


TELEPHONE  NEWPORT.  SHROPSHIRE  3241 
f,  W  C  t  Trtfilfit  Mttf  C'^^ns  '4u4coton  Lnfi4on 


AUDCO  LIMITED  •  NEWPORT,  SHROPSHIRE 
kiMO,  ihtofthit*  •  Lon^  Otfkt  tOV  Tttitt 


The  Audco  Hypreseal  Type 
Valve  has  a  positively  seated 
plug  which  is  permanently  in 
adiustment,  regardless  of  the 
pressure  in  the  pipeline.  With 
the  special  screwed  stem 
arrangement,  conventional 
gland  packing  materials  are 
unnecessary  and  leakage  to 
atmosphere  is  eliminated.  As 
with  all  Audco  Valves  the 
Hypreseal  Type  can  be  lubri¬ 
cated  whilst  in  operation  and  it 
can  be  turned  easily  at  highest 
line  pressures. 

Full  particulars  oJ  the  Audco 
range  will  be  supplied  on 
request. 
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INSECTICIDES 
MINERAL  SUPPLEMENTS 
MIXED  FERTILIZERS 
NITROGENOUS  FERTILIZERS 
PHOSPHATE  ROCK 
POTASH 
SULPHUR 

SUPER  PHOSPHATES 
AND  ALL  OTHER 

FERTILIZER  AND  FEED  MATERIALS 


1400  SOUTH  PENN  SQUARE,  PHILADELPHIA  2,  PA.,  U.S.A. 
Telephone;  LOcusI  4-5600 
Coble  Address:  "Woodward",  Teletype:  PH109 

Branches  in  MANILA,  MEXICO,  D.F.,  TOKYO,  SEOUL, 
BROWNSVILLE,  TEXAS,  WASHINGTON,  D.C..  U.S.A. 


TRUFLO 


Now  available  in  all  schedule  wall  thicknesses 

The  range  of  Truflo  butt-weld  pipe  fittings  has  now  been  extended 
to  cover  the  full  range  of  schedule  wall  thicknesses  under 
American  standards  ASA.  B36.19  and  MSS.SP-43  for  schedule  53 
and  10s  wall  thicknesses  and  ASA.  B16.9  for  schedule  40s  and 
gi’eater,  in  materials  confoi’ining  to  ASTM.A.312  and  A.403.240 
(stainless)  and  ASTM.  B127  and  B162  (nickel  alloy). 

Truflo  butt-weld  fittings  are  used  for  piping  systems  in  chemical. , 
petro-chemical,  nuclear  and  process  plants  where  stainless  steel 
and  nickel  alloys  are  specified.  Trufio  fittings  are  made  in  the 
more  commonly  used  austenitic  stainless  steel  alloys  including 
the  extra  low  carbon  grades  and  also  in  nickel  alloys,  in  the  full 
range  of  schedule  wall  thicknesses. 

For  the  first  time  construction  engineers  are  now  assured  of  a 
regular  supply  of  fittings  manufactured  in  Europe.  And  because 
of  mass-production  prices  are  very  competitive. 


by  WILMOT  BREEDEN 


For  ilelaileJ  catalogue  write  to:  Sales  Manager,  Dept.  14,  Wilnwt 
Breeden  Ltd.,  Goodman  Street,  Birmingham,  England.  Telephone: 
Central  8691. 
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NITROGEN 


"  G  R  G  ” 

IMPORTERS  COMPOUNDS  EXPORTERS 
MANUFACTURERS’  REPRESENTATIVES 
WORLD  WIDE  FERTILIZER  OCEAN  SHIPPING  &  MARKETING 

WE  PROMOTE  INCREASING  SOIL  PRODUCTIVITY 
WITH  MODERN  FERTILIZERS 
IN  AREAS  OF  EXPANDING  POPULATIONS 


CENTRAL  RESOURCES  CORPORATION 

CABLES:  120  WALL  STREET  telephone:  Whitehall  3-9040 

CHEMETOR.  NEW  YORK  NEW  YORK  5.  N.Y..  U.S.A.  TELEX  I  NY  2839 


TELEPHONE;  WHITEHALL  3-9040 
TELEX  I  NY  2839 


